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EXBECUTIVE SUMMARY

This study was conducted by Mntana Department of Fish
Wldlife and Parks in contractual agreement with Bonneville Power
Adm nistration and addresses neasure 804(a)(9) of the Northwest
Power Pl anning Council's Colunmbia River Basin Fish and Wldlife
Program (bjectives were to determne instreamflow needs in
Kootenai River tributaries to maintain successful fish mgration
spawni ng and rearing habitat of game fish, evaluate existing
resident and rearing fish popul ations, and conpile hydrol ogi ¢ and
fishery information required to secure legal reservation of water
for the fishery resource.

The Kootenai R ver fishery is threatened by m crohydro and
other water use devel opment which reduce tributary habitat
critical for maintaining a healthy spawning and rearing environ-
ment. The wetted perineter method was used to estimate flows
required to provide the maxi numanount of spawning, rearing and
food production area to maintain present fish populations in 20
tributaries to the Kootenai River and two to the Cark Fork River
Mgrant passage flows were determned using the same nethod based
on a dlschar?e - average depth relationship at four (usually five
or nore) riffle transects. This information will provide the
basis to reserve water through application to the Mntana Depart-
ment of Natural Resources and Conservation.

El ectrofishing in streamreaches where instream fl ow neasure-
ments were nade indicates the relative recruit production value of
thevarious streams. O all reservoir tributaries investigated,
Bristow Creek contained the greatest nunber of trout (Salno spp.
>75m) per km(1,179 +143). Qartz Creek, containin% an esti-
mated 853 +438 Salmo spp. (>75 mm) per km ranked hi ghest anong
the main stem Kootenai R ver tributaries. The location of sone
sanpling sections within low stability channels near the tributary
mout hs may have resulted in underestimates of fish populations
further upstream Westslope cutthroat trout conprised a greater
percentage of the Salno population in reservoir tributaries than
appeared in Kootenal R ver tributary sanples.

Mgrant Salno spp. utilizing Bristow and Quartz creeks during

spring were captured and rel eased through a bi-directional fish _
trap. Schnabel's nultiple census estimate was usedtoquantify
the total mgrant populations. An estimated 285 adult fish (range
224 to 336, P>09) mgrated into Bristow Creek to spawn. Quartz
Creek was used by an estinmated 280 mgrants (range 177 to 444).
The tinin% of the run corresponded with increasing water tenpera-
tures in both creeks. The Quartz Creek run, predomnantly ral nbow
trout, corresponded with peak flows, whereas Bristow Creek
mgrants, mainly westslope cutthroat trout, entered the creek
during declining flows.



Fluvial bull trout enter spawning areas in Gave, Quartz, and
Pipe creeks during fall. A total of 24 large adult bull trout
were captured and released while mgrating into Quartz Creek.
Adul ts are highly visible while resting in pools and passing over
riffles and are vulnerable to predation and poaching. Debris and
}Pg jams may pose critical passage problens during |ow autum

ovs.

Kokanee sal mon mgrated during fall to spawn in the Tobacco
River and its major tributaries, Fortine and Gave creeks, as well
as the Fisher River and Libby Creek bel ow Libby Dam No estimate
of kokanee recruitment from these tributaries exists. Most
Egkiree reproduction occurs in Kootenai River tributaries in

nada.

Log and debris jams are obstacles to mgrant fish in Barron,
Bobtail, Bristow, Deep, Fivemle, Pinkham Pipe and Quartz creeks.
Periodic debris removal naﬁ be needed to maintain access to spawn-
|n? gravels. Partial blockage is desirable to provide cover, and
al Tow pool formation and gravel deposition. A total fish barrier
conposed of rock at the mouth of Barron Creek should be nmodified
to allow mgrant passage during spring

Sedinent pollution and channel instability caused by man's
activities in the Kootenai watershed continue to threaten the
health of the fishery resource
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INTRODUCTION

In recognition of the harnful effects of hydropower devel op-
nment on fishery habitat, the Northwest Power Planning Counci
(1982) under the direction of the Northwest Power Act of 1980,
devel oped a plan "... to protect, mtigate and enhance fish and
wildlife, including related spawning grounds and habitat, on the
Colunbia River and its tributaries." The program was designed to
deal conprehensively with the Colunbia drainage system the
Kootenai River is the second |argest tributarK. This final report
is the culmnation of research funded by the Bonneville Power
Administration and performed by the Mntana Department of Fish
Wldlife and Parks to address nmeasure 804(a)(9) of the Northwest
Power Pl anning Council's Colunbia River Basin Fish and Wldlife
Program

The tributaries to the Kootenai River and Libby Reservoir
provide critical spawning and rearing habitat for fluvial and
adfluvial fish populations which ﬁroduce one of western Montana's
most popul ar sport fisheries. The Kootenai watershed is a high
water-yield drainage and tributaries have been targeted for
m crohydro and irrigation devel opment, both of which could reduce
avai |l abl e habitat required to maintain the fishery resource.
Fisheries production in tributary streans is directly proportiona
to the amount of insect production, bank cover, and fish spawning
and rearing habitat, which in turn are proportional to the amount
of wetted riffle areas. \Wen discharge declines, streamflow
recedes fromthe banks and riffle areas, reducing available food,
and resting and rearing habitat. Thus, the wetted perineter-
discharge relationship is an inportant paraneter in the assessment
of fisheries needs (Leathe and Nel son 1986). It is inportant that
instream fl ow requirenents of gane fish species be determned so
that fisheries needs can be balanced with those required for power
and irrigation facilities.

When conpl etion of Libby Damon the Kootenai River formed
Li bby Reservoir (Lake Koocanusa), the initial fish managenent plan
was to establish spawning runs of adflwal westslope cutthroat
and other gane fish in suitable tributary streams (My et al.
1983). Simlarly, the fishery belowthe damwas to be nmanaged for
increased fish size and to maintain critical spawning and rearing
habitat in tributary streans (May and Huston 1983). Popul ar ganme
fish include westslope cutthroat trout, Salnmo clarki |ewsi;
rainbowtrout, Salno gairdneri; "bull trout, Salvelinus confluentis
(inland Dol |y Vardm?; kokanee sal mon, Oncorhynchus nerka; north-
ern mountain whitefish, Prosopiumw | [iamsoni; and the burbot,
Lota |ota  Thewestslope cutthroat trout and bull trout are
consi dered species of special concern in Mntana because of their
limted distribution in the state and reduced presence within
their original native range




Section 210 of the Public Wility Regulatory Policies Act,
passed by congress in 1978, created a strong incentive for
devel oping small hydropower facilities (less than 5 megawatts) in
the Pacific Northwest by assuring a high market price for energy
from qualifying facilities. In response, applications to the
Federal Energy Regul atory Conm ssion (FERC) for small hydro
facilities increased in the northwest. In July 1986, the Mntana
Public Service Conmssion |owered the rate power conpanies were
required to pay for energy fromsmall hydroelectric tacilities,
meking devel opnent |ess attractive.  For this reason, many of the
original FERC applications for mcrohydro devel opnent in the
Kootenai River tributaries were withdrawn or allowed to expire.
However, in 1986, four small hydroelectric projects were pending
in the Kootenai Drainage of Mntana and another snall scale
generator was recently installed. Further m crohydro devel opnent
I's anticipated when the region's energy surplus declines and cost-
benefit ratios inprove, thereby making construction of new
ErOJQCtS once agaln economcally attractive. Devel opment of

ousing subdivisions, irrigated farmand and mning have also
Increased conpetition for water-use on inportant spawning and
rearing tributaries (My and Huston 1983).

~ This project began in August, 1986, with the fol | owi ng objec-
tives:

1) Determine instreamflows required to ensure successful
mgration, spawning and rearing of salnonids in selected
tributaries to the Kootenai River (Callahan, Ganite, Libby,
Quartz and Wl f creeks, and the Fisher River) and tributaries
to Libby Reservoir (Barron, Big, Bristow, Deep, Fivemle and
Grave creeks, and the Tobacco River).

2) FEvaluate existing resident and rearing fish populations in the
tributary reaches where the instream flow neasurements were
made, and assess potential barriers to mgrant spawners.

3)  Conpile available hydrologic and fishery information required
to secure legal reservation of instreamflows on Kootena
River tributaries identified as containing inportant or
sensitive fishery habitat.



STUDY AREA

The Kootenai River, the second largest tributary to the
Colunbia -River, originates in Kootenai National Park near Banff
British Colunbia. The river enters Mntana near Rexford, Montana,
flows southward through the Purcell and Salish mountains and
enters the reservoir created by Libby Dam Bel ow the dam at
Li bby, Montana, the river turns northwest along the Cabinet
Muntain range and crosses the |daho border near Troy, Mntana.
The Kootenai is approximately 780 kmlong and flows into the
Col umbi a River at Castlegar, B.C

The drainage basin is characterized by north to northwest
trendi ng nountain ranges conposed of faulted and fol ded crusta
bl ocks of netanorphosed sedinentary rocks of the Precanbrian Belt
Series and mnor basaltic intrusions. The area is typified by
rugged, steep nountain slopes and narrow valleys. As nuch as 90
pefcent of the Kootenai basin is coniferous forest; a smll anount
(about 2% is agricultural land used mainly for pasture and forage
production (Bonde and Bush 1982).

O the approximately 49,987 km2 in the Kootenai drainage,
runof f froms,761.7 km“ enters the Kootenai fromthe thirteen
tributaries under investigation (Figure 1). Seven Koot enai
tributaries (3,289 8 km)and two tributaries to the Cark Fork
drainage (155.1 knP) investigated by May (1982) were reanal yzed
Further tributary descriptions are included in their respective
sections of this report.

The tributaries are characteristically high gradient nountain
streams with bed naterial consisting of various mxtures of sand,
gravel, rubble, boulders and differing anounts of clay and silt,
predom nant|y of glacio-lacustrine origin Fine materials, dueto
their instability during periods of high stream discharge, are
continual |y abraded and redeposited as gravel bars, formng
brai ded channels with alternating riffles and pools.

Siltation and dewatering are major threats to the aquatic
habitat in the tributaries. Siltation has been increased by
tinber harvest, mning, poor agricultural practices, and road con-
struction A high percentage of fine material in the streanbed,
unl ess removed from the gravels by dom nant discharge flows, can
be deleterious to the spawning habitat, and egg and fry surviva
(Peters 1962).

Stream flow in unregulated tributaries generally peaks in My
and June after the onset of snow nelt, then declines to |ow flows
from Novenber through March Natural |ow flows during autum and
W nter nonths conbined with surface, anchor and frazil ice, as
wel I as channel scouring during ice-out in spring can be especial -
|y damaging to fish and fish habitat. For this reason, water
wi thdrawal s during this tine nay have a greater inpact on the
al ready stressed fish popul ations.  Decreasing flous during summer
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I ncrease water tenperature and reduce the amount of cover avail -
able to rearing young. Extrenely low flows may strand adults and
young recruits 1n rapidly warmng pools. Therefore, if trout
popul ations are to be maintained at present levels, it is neces-
saryto discontinue water removal when flows fall below the recom

mended flow



METHODS

Instream Flow Recommendations

The wetted perineter method described by Nel son (1980) was
used to determ ne instream fl ows needed to naintain existing fish
popul ations and provide adequate passage for spawning mgrants. A
m ni mum of four (usually five or nore? per manent transects were
establ i shed across representative riffles in each tributary. Dis-
charge in cubic feet per second (cfs) was neasured at |ow medium
and hi gh streamdi scharge using a Tel edyne Gurley Type AA or Pigny
water velocity meter, depending on water depth (Type AA for water
> ft and Pigny for water <l ft deep). Water velocities were
measured at approximately 20 or nore stations positioned ann%
each transect. Measurenents were nmade at a standard depth (0.
total depth) at each station. At stations deeper than 2.5 ft,
cal culations were bhased on the average of velocities neasured at
0.2 and 0.8 of neasured depth. The product of area and water
vel ocity produced stream discharge within each w dth-depth "cell"
along the transect. The sumof discharge in all cells equals
total stream discharge

Water stage and transect profile elevations were determ ned
relative to an established bench nmark with a |evel and stadia rod
(Nel son 1984).

Three or nore stage-di scharge coordinates were linearly
regressed on a logarithmc scale to develop a stage-discharge
relationship for each riffle transect. Channel profile neasure-
ments conbined with predicted water stage heights at selected
stream di scharges yielded accurate estimtes of wetted perineter,
that portion of streambed in contact with water (Figure 2).
Inflection points, identified froma plot of the curvilinear
relationship between discharge and wetted perineter, and criteria
devel oped by Nelson (1980) were used for reconmending stream flows
required for maintenance of the fishery. \Wter depths, over
critical riffle features, predicted by the wetted perineter
program (VETP) were used in conjunction with fish passage criteria
(Table 1) to derive mninmumpassage flows for mgrants

The IFA@ method was not used for conparison with the wetted
perimeter nethod because it involves the use of the Manning
equation and a roughness coefficient which are difficult to apply
to high-gradient turbulent streans.

Hydrol ogi ¢ Characteristics
For ungauged streams, mean annual discharge was estimated from

amltiple re?ressyon equation derived by Parrett and Hul | (1985).
The following log-linear form based on 47 streamflow measuring
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Figure 2. A diagram of wetted perimeter.  The distance along the contour of the
streambed in direct contact with the water declines rapidly as
stream discharqge is depleted.



Table 1. Trout passage criteria fromWsche and Rechard (1980).

M ni mum Average
, depth dePth wher e
Speci es Source (ft) (f1) devel oped
Large trout Thonpson 0.6 Oregon
>20in. 1972
G her trout Thonpson 0.4 Oregon
<201 n. 1972
Trout streans Col orado Div. -— *0.5-0.6 Col orado
>20 ft. wde of Wldlife
1976
Trout streans Col orado Div. -- ¥*0.2-0.4 Col orado
10-20 ft. wide og f\SI\i'IdIife
197

* Across riffles



sites and gauging stations in northwest Montana, has an r2=0.944
and a standard error of 33 percent (pLO.95):

QA = 0.0165 a0-974 p1.159

Wiere: Q, = mean annual dischirge (cfs)
R - drai nage area (n¥<)
and P = nmean annual precipitation

(from U S. Soil Conservation Service 1977)

Tributary drainage areas (A) were determned using standard USGS
topographic maps (1 in =1 m scale) and an electronic planineter.
Drainage area was measuge repeatedly until the results conpared
withinQQ pergent (m <) and the mean of successive trials was
converted to km“ The precipitation portion of the equation (P)
was based on average annual precipitation from 1941 through 1970
in each watershed (U S. Soil Conservation Service 1977). Mean
annual di scharge and ei ghtieth percentile exceedence fl ow hydro-
graphs were devel oped for all gau?ed streans based on a m ni num of
10 years of daily readings conpiled by the USGS Water Resources
Division, Helena, Mntana. Annual hydrographs for ungauged
streanms were estimated by conparing available discharge neasure-
ments to concurrent neasurenents at gauged streams exhibiting the
sanme general hydrologic setting as the site in question (Parrett
and Hull 1985).  Fl ow reconmendations, based on the results of the
wetted perimeter analyses, were conpared with base flows derived
fromexisting data to determne applicable mninumflow limts
throughout the year.

Water Stage Gauging

Standard staff gauges were installed in protected areas on
Bristow, Deep and Quartz creeks in April 1986. Discharge measure-
nments nmade at various low, nedium and high flows were correlated
with water heights read fromthe staff gauges to develop a |og-
| inear stage-discharge relationship. Stage readings were |ater
transformed to discharge (cfs) based on an algorithm unique to
each gauge and associated stream profile.

Population Estimates

Fish popul ation estinmates were intentionally ?erfornﬁd during
late summer and fall to avoid the capture of Salmo spp. during
their spawning run and to target resident and pre-emgrant fish.
The timng of the estimate reduces the chance of violating the
assunption of a closed population and produces results nore
conparable from year to year. Electrofishing popul ation estimates
were reported in nunber of fish per km based on surveyed sections
inall tributary creeks. A 2,000-ft section was surveyed on the
Tobacco River and a 15,820-ft section was el ectrofished on the
Fi sher River.




The el ectrofishing nmethod used depended on the discharge of
the stream Estimtes on small tributaries (< 20 cfs) were nade
using a two-sanpl e nethod expl ai ned by Seber (1973). Each sanpl e
consi sted of an intensive electrofishing effort within a 100-mto
300-m section of stream isolated fromthe remaining reach by
bl ock nets or natural streamfeatures. A three-person crew (2
netters, 1 shocker) using a Coffelt BP-1C gas-Pomered backpack
electrofishing unit, attenpted to capture every tish within the
nmeasured stream section on each pass. Captured fish were neasured
and wei ghed, then retained in a nmesh box for the duration of the
experiment. A three-sanple estimate of population size and
variance was cal cul ated using equations 7.23, 7.24, and 7.30 in
Seber (1973) when the following criteria were not nmet in two
passes:

£>0.50 and N>50, or
$>0.60 and N<50
where: p = probability of capture
and N = the fish popul ation estimate
The probability of capture (B) was cal cul ated as:

ny—n;

p =
m
~The popul ation size (N) and variance (VIN]) for t wo- sanpl e
estimates were calculated as follows:

2
m

n-n;

N =

2 2
a A n n (ny+n,)
VIN] = 1 2 172

(ny-n)*
Were: n; = the nunber of fish>5s m TL in the first Sanple,
and ny =t he nunber of fish,75 mm TL in the second sanple.

Fish populations in tributaries with discharges in excess of
20 cfs were estimated with the mark-recapture method presented by
Seber (1973). On smaller tributaries, a mark-recapture effort was
made using the Coffelt backpack electrofishing unit described
earlier. For larger tributaries (>35 cfs), we used a bank shocking
unit or a drift shocking boat containing a Coffelt variable
vol tage pul sator - 3E el ectroshocker energized by a Honelite gas-
powered generator. The resident population was sampled within a

10



representative section of stream 300-600 nmeters in |ength
depending on tributary size. Block nets or natural barriers were
used to 1solate the neasured section. Individual fish were marked
with a pelvic, anal or caudal fin punch and released throughout
the electrofishing section and allowed to redistribute for a
m ni mum of 72 hours prior to the recapturerunr

“Popul ation size (N) and variance (VIND) for mar k- recapture
estinates were cal culated according to (1973).

(M+1) (C+1)
=
(R+1)

R (M+1)(C+1)(MR) (CR)
VIN] =

(R+1)2 (R+2)

Where: M = number of marked fish
C = number of fish in the recapture sanple
and R = nunber of marked fish recaptured.

Fish were anal yzed by subgroups based on 5-mm | engt h-frequenc
hi stograms and capture efficiency curves. A minimumtotal fis
length of >75 mmwas used for estimates in which all [ength groups
were pooled. Smaller fish were included in estinates where
capture efficiency indicated acceptable accuracy in [ower |ength
categories. Subgroup estimates were sumred to obtain a total
popul ation estimte,

Migrant Trapping

Two bidirectional fish traps were installed apﬁroxi mately 1
kmupstreamfromthe nouth of Bristow and Quartz creeks to capture
mgrants traveling both up and downstream  Individual traps were
122 "by 122 by 70 cm wel ded nmetal frames surrounded on all sides
and bottomw th 12 mm hardware cloth mesh. An X-shaped
arrangenent of poultry-mesh leads with 2.54 cm openings, supported
by metal fence posts driven into the streanbed, guided fish toward
the throat of the traps. Escape was made difficult by a V-shaped
baffle extending inward at the front of the trap to a 5.8 cmwide,
vertical slot in the interior. A trap door in the wooden top and
mni mal internal reenforcement provided easy access to the catch
with a dip net. A water scope was used to assure that alfish
were renoved fromthe traps. The trap leads were designed to
rel ease if water and debris strained the trap structure (Figure
3). Leads were brushed free of debris up to twice dail and

11
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Figure 3. A diagram of the bi-directional fish trapping structure installed
in Bristow and Quartz crecks. Reclcasce wires were designed to drop
the trap lcads if water and debris strained the trap structure.



checked with the water scope to maintain trapping efficiency
during spring runoff. Catches were standardized to catch-per-day
assum ng catch rate was constant. Streamdi scharge and maxi num
mnihnum water tenperatures were recorded in conjunction with fish
cat ch.

The m grant popul ations were approximted to the maxi mum

|'i kel i hood estinate using Schnabel"s multiple census formla
modi fi ed by Chapman (Ricker 1975):

(CeMy)

R+l

N=3

Wiere: Mg = the nunber of narked fish >180 mmat |arge
at tinme t,

C, =the number of fish >180 mm captured at tine t,

and R = the number of marked recaptures.

Approximate limts of confidence (p>0.95) for this formula
wer? obtai ned by considering grR as a Poi sson variabl e (Ricker
1977).

Spawning Surveys

Redds were recorded by survey personnel in Bristow, Gave and
Quartz creeks after the spawning run was conpleted. Redds were
listed as definite, probable or possible using criteria described

by Shepard et al. 31982). Only those redds classified as
"definite" or "probable" were included in the final count.

13



RESULTS AND DISCUSSION

Stream descriptions, population estimates and hydrol ogic
informationrequired for recommendi nginstreamf| ows are presented
by streamin two groups: 1) tributaries to Libby reservoir and 2)
tributaries to the Kootenai River. Instreamfl|owrecomendations
by May (1982) were reanal yzed by an updated WETP programand are
sunmarized at the end of this report.

LI BBY RESERVAO R TRI BUTARI ES

Streams entering Libby Reservoir supplenent the reservoir
fishera/ through recruitnment of the progeny of mgrant fish which
ascend the tributaries to spawn. These tributaries supply
inflowng nutrients fromthe surroundi ng wat ershed and food itens
such as benthic drift and forage fish. Fish production in the
reservoir, therefore, depends greatly on the health of its tribu-
tary streans.

Barron Creek

Description

Stream reach: Barron Creek fromits confluence with the
west ern shore of Libby Reservoir (T32N, R29W Sec. 27) to the
headwat ers (T32N, R30W Sec. 22) (Figure 4).

Stream Length: 10.9 km Total drainage area: 42.37 km2.
Gadient: 39.6 mkm

Sour ce and Land ke

Barron Creek originates on the southeast slope of the Purcell
Mountains and flows east for approximately 11 kminto the western
shore of Libby Reservoir. Mst of the drainage is in the Kootenal
National Forest. All or a portion of five sections of land within
t he drai nage are owned by Chanpi on International. Ti nber produc-
tion is the primary land use in the drainage.

Fl ows

Little flow data have been collected on Barron Creek except
for sporadic measurements taken by personnel of the Kootenai
National Forest and Montana Departnent of Fish, Wldlife and
Parks. M scel | aneous neasurenents were conpiled to construct an
estimated annual hydrograph for water availability (Figure b5).
Estimated mean annual discharge is 14.2 cfs.

14
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Potential Environnental Probl ems

Ti nber harvesting could increase sedinent |oading to the
system and alter peak flows, causing channel stability problens
and damage to fishery habitat.

Original spawni n? habitat downstream of a rock barrier |ocated
within the zone of reservoir surface fluctuation has been
inundated. Hstorical reservoir water elevations are 'below the
hei ght of the rock barrier during the spring spawning period,
elimnating Barron Creek as a potential source of ralnbow and
west sl ope cutthroat trout recruits to the reservoir. The rock
barrier could be nodified into a step-like cascade which would
allow for mgrant passage.

FI SHPOPULATI ONS
Resi dent Fi sh

The results of a tvm-fpass popul ation assessnent conduct ed
within a 108-m bl ocked-of f section of streamreveal ed that the
game fish population in Barron Creek presently consists of eastern
rook trout (Appendix A) and relatively smaller nunbers of
west sl ope cutthroat trout and rai nbow cutthroat hybrids (Table 2).

FLOW RECOMMENDATIONS

Five permanent transects were established in riffle areas
| ocated approximately 1 kmupstreamfromthe nouth (T32N R29W
Sec. 21, SE-1/4). The WETP program was calibrated to stage and
di scharge measurements made at flows of 1.6, 3.1, 17.7 and 46.4
cfs.  The lower and upper inflection points in a plot of the
wetted perineter-discharge relationship occur at flows of 1 and 2
cfs, respectively (Figure 6?. Based on an evaluation of the
existing fishery, results of the wetted perinmeter analysis and
estimated water availability, a discharge of 2 cfs is reconmended
for the low flow period fromJuly 1 through March 3L

The average depth at the five riffle transects exceeds 0.5 ft,
the mninmum depth estimated for trout passage, at a flow of
appr oxi matelgl 12.5 cfs (Table 3). Therefore, a flow of 12.5 cfs
i's reconmended for the period fromApril 1 through June 30 to
ensure &passage of spring spawners above the barrier and a possible
futurle spawning run fromthe reservoir enhanced by barrier
removal .

16



Table 2. The results of a two-pass population assessnent conducted
inBarron Creek (T32N, R29W Sec. 21) during July, 1985.
Di scharge approximtely L9 cfs.

Total Nunber Estimted Nunber

Capt ur ed Fi sh >75 nmper km
eastern brook trout 153 1,537 +139
Salmo spp.é/ 6 83 +55

a/ Speci es conposi tion: WT=67% HYB=33%
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Figure 5. An estimated hydrograph for Barron Creek based on
a conparison of 21 concurrent flow measurenents nade
at the Tobacco River USGS stage-di scharge gauging
station, and miscellaneous neasurenents.
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Figure 6. The wetted perineter-discharge relationship for five
riffle transects on Barron Creek 1985-1986.
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Table 3. Average depth at five riffle transects on Barron Creek at
selected flows of interest.

Fl ow Average dept h (ft)

(cfs) CS cs2 cs3 cs4 csh
1.0 17 37 .16 10 .15
2.0 .29 .56 .28 .23 .23

12.5 .60 .94 .60 .92 1
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Big Creek

Description

Stream reach: Big Creek fromits confluence with the western
shore of Libby Reservoir (T35N, R24W Sec. 3) upstreamto the
junction of the north and south forks of Big Creek (T35N, R3OWN
Sec. 28) (Figure 7).

Stream Length: 11.7 km Total drainage area: 360.1 km2.
Gadient, mouth to north and south forks: 19.8 m per km

Source and Land Wse

Big Creek originates on the east slopes of the Purcell Mun-
tains 1n two ngjor forks which join fromthe north and south, then
flows east for 11.7 kmto the western shore of Libby Reservoir.
The entire Big Creek drainage is located in the Kootenai National
Forest.  Tinber production is the primary land use in the
dr ai nage.

Fl ows

~ The US. CGeological Survey, \Mter Resources Division main-
tained a water-stage recorder in T35N, R29W Sec. 33 from Cct ober
1972 through Septenber 1981 (USGS 1973-1982). Daily discharge
measurenments during this period are summarized in an annual hydro-
graph (Figure 8). Mean annual discharge is 119 cfs. |nfrequent
neasurenents were al so made by personnel of the Kootenai National
Forest.

Pot enti al Envi ronnent al Probl ens

Big Creek has been targeted for small scale hydroelectric
devel opment.  Al'though applications for power resource construc-
tion were later withdrawn, interest in future devel opment is
anticipated as surplus power in the region decreases and cost -
benefit ratios inprove, making hydropower facilities once again
economcal ly attractive.

I ncreased sedi ment [oads and higher peak flows resulting from

tinber production could reduce recruitnent to the reservoir from
the Big Creek drainage.

20
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FI SH POPULATI ONS

Resi dent and Pre-en grant Fi sh

A mark-recapture popul ation estinmate was nade on a representa-
tive 120-m section chosen for its location between two natural
constrictions in the stream Results revealed that game fish in
Big Creek include westslope cutthroat trout, rainbow trout,
rai nbow cutthroat hybrids, bull trout, eastern brook trout,
nmount ai n whitefish, and burbot (Table 4). Based on a |ength-
frequency histo ranwﬁAppendix A2) and a capture efficiency curve
(Appendi x A3), the Salno spp. popul ation is best described in two
groups:

Fi sh >85 mmthrough 140 mm TL
and Fi sh >140 mm t hrough 255 nm TL.

FLOW RECOMMENDATTIONS

Fi ve permanent transects were established on riffle areas
| ocat ed approxi mately 2.5 km upstream of the Forest Devel opnent
Road(}TSSN, R2OW Sec. 32, NE-I/4). The WETP programwas cali -
brated to stage and discharge neasurenents at flows of 36.3, 42.7
and 311.0 cfs. The [ower and upper inflection points in a plot of
the wetted perineter-Discharge relationship occur at flows of 19
and 32.5 cfs, respectively (Fi?ure 9). Based on an eval uation of
the existing fishery, results of the wetted perimeter analysis and
water availability, a discharge of 19 cfs is recomended for the
| ow flow period fromJuly 16 through March 31,

An average depth of 0.5 ft, required for successful passage of
spawning mgrants, is not reached in all transects until flows
equal or exceed 37.5 cfs (Table 5). A flow of 37.5 cfiss there-
fore recommended for the period from April 1 through July 15 to
ensure mgrant passage and protect spawning redds from dewatering
Recomrendat i ons have been set for hal f-nonth interval s based on
historical water availability (Table 6). Recommended flows anount
to 45.6 percent of the mean annual discharge on record.
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Figure 8. NMannonthly flows (top line) and eightieth
percentil e exceedence flows (bottomline)
based on 10 years of daily stage records for
Big Creek (USGS).
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Figure 9. The wetted perineter-discharge relationship for
five riffle transects on Big Creek 1985-1986.
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Table 4. Results of nark-recapture estinate conducted on B g O eek
(T35N, ,R29W Sec. 32) during August 1986. Discharge 37.5

cfs.
Length Total Number Estimated nunber
Cat egori es Capt ur ed per | km
salmo spp.-"’-‘/
>85-140 mm 92 594 +291
>140-255 mm 54 225 297

TOTAL 819 +388

é/Speci es canposition: RB=63.4% WCT=16.8% HYB=19.8%
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Table 5. Average depth in five riffle transects on Big Creek at
selected flows of interest.

Fl ow Aver age dept h (ft)

(cfs) CSl CS2 Cs3 cs4 CS5
19.0 .33 .50 .55 .16 .49
32.5 47 12 .10 .82 .64
37.5 .50 7 14 . 88 . 66

25



Table 6. Recommended minimum flows for Big Creek and historical
water availability records based on ten years of daily
records (USGS).

Period of Recormended 80% Exceedence Mean Acre
Nt er Year Fl ows Fl ows Fl ows Feet
aril - axis 19.0 9.5 15.1 449. 1
OCT 16 - OCT 31 19.0 10.9 15.1 479.1
NV 1- MNYV15 19.0 11. 4 22.0 654. 4
NOV 16 - NOV 30 19.0 12.3 22.0 654. 4
DEC 1 - DEC 15 19.0 10.5 49.9 1484. 3
DEC 16 - DEC 31 19.0 12. 4 49.9 1583. 2
JAN 1 - JAN15 19.0 9.3 32.7 972.7
JAN 16 - JAN 31 19.0 11.5 32.7 1037.5
FEB 1 - FEB 15 19.0 10.5 26.9 800. 1
FEB 16 - FEB 28 19.0 11.9 26.9 640. 1
MAR 1 - MAR 15 19.0 17.3 44.3 1317.7
MAR 16 - MAR 31 19.0 19.0 44.3 1405. 6
APR 1 - APR 15 37.5 30.9 238.2 7085. 3
APR 16 - APR 30 110.0 111.9 238.2 7085. 3
MAY 1 - MAY 15 324.0%/ 324.3 648.6  19292.6
MY 16 - MAY 31 269: 0 268.9 648. 6 20578. 8
JUN 1 - JUN15 151.0 150. 9 255.5 7600. 0
JUN 16 - JUN 30 60.0 60. 3 255.5 7600. 0
JuL 1 - JU 15 37.5 32.3 55.7 1656. 8
JUL 16 - JuL 31 19.0 16.0 55.7 1767.2
AUG 1 - auG 15 19.0 10.6 22.0 654. 4
AUG 16 - anG 31 19.0 8.5 22.0 698. 0
SEP 1 - SEP 15 19.0 9.5 16.9 502.7
SEP 16 - SEP 30 19.0 9.3 16.9 502.7

86134. 3

&/ A doninant di scharge flow (the approximated bank full flow
pfr].esent I.ydundefi ned) should be maintained for 24 hours during
this period.
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Bristow Creek

Description

Stream reach: Bristow Creek fromits confluence with the
western shore of Libby Reservoir (T32N, R29W, Sec. 5) to the
sour ce (T32N, R30W, Sec. 2) (Figure 10).

Stream length: 11.6 km Total drainage area: 60.3 km2.
Gadient: 43.8 m per km

Sour ce and Land Use

Bristow Creek originates at the north and south forks on the
eastern slope of the Purcell Muntains and flows east for 116 km
into the western shore of Libby Reservoir. Except for a small
strip of land owned by Chanpion International located in two
sections of the Bristow Creek, the entire drainage is in the
Kootenai National Forest. Tinber production is the primry |and
use in the drainage.

Fl ows

Little flowinformation has been collected on Bristow Creek
except for infrequent measurenents taken by personnel of the
Kootenai National Forest and the U S. Ceol ogical Survey 1974-1975.
M scel | aneous neasurenents were conpiled to construct an estinmated
hydrograph for water availability (Figure 11). Estinmated mean
annual discharge is 18.2 cfs.

Potential Environnental Probl ens

Tinber harvest in the Bristow Creek drainage has resulted in
increased peak flows, causing instability in some portions of the
creek. The Kootenai National Forest has selectively cut high-risk
trees in the riparian zone t0 reduce sediment |oadi ng associ ated
with root wad dislocation and to retain stream bank cover and
stability. Barrier renoval has al so beenconductedto naintain
access for mgrant spawners

Pl anned tinber sales in the drainage will probably increase

sediment and decrease stream stability and could potentially limt
fish production in the stream
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FISH POPULATIONS

Resident and Pre—emiqrantFi Sh

Resul ts of a two—-pass popul ation estinmate on a 112- mblock-
netted section of streamdisclosed that game fish in Bristow Creek
were predomnantly Salm spp. (Appendi x A4) and relatively smaller
nunbers of eastern brook trout (Table 7).

M gr ant Trapping

A bi-directional trap structure was installed approxinately
1.5 kmabove the mouth in Bristow Creek (T32N, R29W, Sec. 10) to
capture mgrants traveling both up and downstream Traps were
monitored simultaneously during the period from April 7, 1986
through August 1, 1986. The first capture took place on Mmay 12,
1986. The nunber of upstreamm grants captured in Bristow Creek
total ed 161 salmo spp., Whereas 136 spent mgrants were captured
while exiting the creek. The maximum likelihood estimte of the
total mgrant popul ation, cal cul ated using Schnable's Mil tiple
Census Fornul a (Ricker 1975), anounted to 285 fish, with a range
of 224-336 (p>0.95, Poi sson). Species conposition was RB=9.5%,
WCT=66.9% and HYB=23.6%.

The length-frequency histogram upstreamfor mgrants nearly
mrrors that for downstream mgrants, indicating that the
assunption of a closed population above the double trap structure
was not violated (Figure 12). Mrtality due to fishing was
assuned to be equal anong marked and unmarked fish; however,
fish tags have as yet been returned. At no time during the
spawning run were both the upstream trap |eads and downstream
| eads breached sinultaneously. There is however a possibility
that some fish may have escaped being trapped by |eaping over or
passi n% under the |leads; bias was considered to be ne?li i ble
since both marked and unmarked fish presumably have equal chance
of escape.

The timng of the spawning run was wel | defined and short-
|'ived, beginning on Wy 12, 1986 and ending on June 29, 1986. The
onset of upstreammgration corresponds wth declining discharge
and rising water tenperatures (Figure 13). The length of tine
marked individuals remained at large in Bristow Creek after
passingthetrap structure averaged 19 days with a range of 8 to
34 days at large.
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Table 7. The results of a two-pass popul ation assessment conducted
inBristow Creek (T32N, R29W Sec. 10) during July 1985.
Di scharge approximtely 6.6 cfs.

Total Nunber Esti mat ed Nunber

Capt ur ed Fi sh >75 mm per km
salmo spp.?/ 153 1,179 +143
eastern brook trout 5 b/

a/ Speci es conposition: RB=4% WCT=50% HYB=46%

p/f>=0.33insuffici ent for estimite
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Figure 13. Catch derection and distribution over time of

mgrati ng Salmp spp.capured at the Bristow
Creek trapﬁ)l ng structure during spring 1986
(vert ical ars , middle) , and associated water

temperatures (range and mean top) and stream
di scharge (bottom) . (Note: | ogarithm cscal e)
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Spawning Redd Survey

~ Redds observed by field personnel were placed into the follow
ing categories:

Above Bel ow
trap site trap site
Definite 44 1
Probabl e 39 3
Possi bl e 19 3

A conparison of estimted spawners (utilizing that portion of
Bristow Creek above the trap structure) to the nunber of redds
classified as definite and probable produced an estimte of
approximately 3 fish per redd wth a range of 2.7 to 4.0. The sex
fratilo ())f i ndividual fish captured in the trap was 1:2 (males to
emal es).

FLOW RECOMMENDATIONS

Five permanent transects were established on riffle areas
| ocat ed approximately L5 kmupstreamfromthe nouth (T32N, R29W
Sec. 10, SWI/4). The WETP program was calibrated to stage and
di scharge neasurenments at flows of 0.7, 8.5 11.4, 28.1, 37.2,
47.9, 50.4, and 64.7 cfs. The lower and upper inflection points
ina plot of the wetted perineter-discharge relationship occur at
flows of 5 and 12 cfs, respectively (Figure 14). Based on an
eval uation of the existing fishery, results of the wetted
perimeter analysis and estimted water availabilitg, a discharge
of 12 cfs is recomended for the low flow period fromJuly 16
through March 3L  Streamdi scharge was observed to fl ow subgravel
in sone areas causing visible stream discharge to fall below the
reconmended flow, indicating that the fishery environnent is bel ow
optimum during portions of some water years.

An average depth of 0.5 ft required for successful passage of
spawning mgrants is not reached until flows equal or exceed
13 cfs (Table 8. A mninumpassage flowof 13 cfsis therefore
recommended for the period fromApril 1 through July 15 to ensure
m grant passage and protect redds fromdewaterirrg.
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Figure 14. The wetted perineter-discharge relationship for

fiveriffle transects on Bristow Creek 1985-1986.
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Tabl e 8.
Creek at selected flows of interest.

Average depth at five riffle cross-sections on Bristow

Fl ow Average depth (ft)

(cfs) CS1 €S2 cs3 cs4d csh
5 .65 .49 1.18 .36 .73

13 .79 .61 1.26 .50 .75
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Deep Creek

Descri ption

Stream reach : Deep Creek fromits confluence with Fortine
Creek (T35N, R26W, Sec. 25) to the spring creeks(T35N, R25W,
Sec. 29, se-1/4) and fromthe spring creeks to the source (T35N,
R24w, Sec. 17) (Fi gure 15).

Stream length: 16.2 km  Total drainage area: 55.4 km2.
Gadient, nouth to the springs: 20.8 m per km springs to the
source: 64.9 m per km

Deep Creek originates on the western slope of the Witefish
Range and flows west-southwest for 16.2 kmto its confluence wth
Fortine Creek near Fortine, Montana. Portions of six sections
within the Deep Creek drainage are privately owed. O these
sections, a segment of one bel ongs to Burlington Northern. The
remai nder of the watershed is in the Kootenal National Forest.
Ti mber production is the primary land usein the drainage,
al though there is a considerable portion of arable |and used for
pasture and forage production

Fl ows

A crest-stage gauge has been operated by the US. Ceol ogical
Survey from 1959 to present. (T35N, R25W, Sec. 30, Sw-1/4). The
gauge neasures annual nmaxi mum di scharge. [Infrequent data have
al so been collected by Mntana Departnent of Fish, Wldlife and
Parks. Mscel | aneous data were conpiled to construct an estimated
hydrograph for water availability (Figure 16).

Potential Environnental Problens

VWater appropriations listed for Deep Creek amount to 3L09 cfs
not including amounts allocated for |ivestock which are based on
stock type and herd size (Index of Clains, State Water Rights,
Hel ena, Montana). Estimated nean annual discharge is 16.7 cfs.
If all water users exercise their water rights to the fullest
extent, the streamwll be dewatered during nost of the water
year. It is not known, however, what percentage of the existing
appropriations are valid or presently in use.

Livestock access, wunrestrained in pasture |ands bordering the
creek in the lower 3 km of Deep Creek, has accel erated bank
erosion and sediment | oading.

Saw m || waste and | eachates are entering Deep Creek near its
confluence with Fortine Cr eek.
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DEEP CREEK

estimated annual hydrograph
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Figure 16. An estimated annual hydrograph for lower Deep Creek

based on a camparison of 20 concurrent flow measure-
ments made at the Tobacco River USGS stage-di charge
gauging station; 24 years of USGS annual maxirmum

discharge data, and miscellaneous flow measurements.
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Deep Creek has been targeted for mcrohydro devel opnment.
Al though the original application was later wthdrawn, future
devel opment is anticipated when the region's power surplus
declines and inproved cost-benefit ratios nake devel opment of
hydroel ectric projects more attractive.

FISH POPULATIONS

Resi dent and Pre—-emigrant Fi sh

Results of a two-pass popul ation estimte on a 109.7-meter
bl ocknetted section of stream disclosed that game fish in Deep
Creek were predomnantly Salnmo spe and relatively smaller nunbers
of eastern brook trout (Table 9). Length-frequency histograns
show nodal |engths (Appendix A5 and aé).

FLOW RECOMMENDATIONS

Fi ve permanent transects were established on riffle areas
| ocated approximately 1 kmupstreamfromthe nouth (R35N, R25W,
Sec. 30, SE-1/4). The WETP program was calibrated to stage and
di scharge nmeasurenents at flows of 17.6, 23.0, and 10L7 cfs. The
| ower and upper inflection points in a plot of the wetted
perimeter-discharge relationship occur at flows of 3.0 and 8.0
cfs, respectively (Figure 17). Based on an evaluation of the
existing fishery, results of the wettedperimeter analysis, and
estinmated water availabilitfv, a discharge of 8 cfs is recommended
for the low flow period fromJuly 1 through March 31. This
segment of Deep Creek is unique in that approximtely 40 percent
of the leé)W enters | ower Deep Creek froma series of springs in
section 29.

Five additional transects and a stage gauge were installed
upstream of the entry point of the spring creeks (upg)er). The
WETP programwas calibrated at flows of 2.5, 14.0, and 64.0 cfs.
Lower and upper inflection points occur at flows of 4.0 and 12.0,
respectively (Figure 18). Adischarge of 4.0 is recomended for
that portion of Deep Creek upstream of the spring streanms |ocated
inthe swl/4, of the swl/4, Sec. 29 during the |ow fl ow period
from July 1 throughMarch3. Flows calcul ated from water st age
nmeasured during the gerlod from My 16, 1986 through August 1986
ranged froms87.8 to 2.5 cfs andaveraged16.0 cfs (Figure 19).

An average depth of 0.5 ft is met at all transects at a
di scharge of 30 cfs. A mninmum fish passage flow of 30 cfs is
therefore recommended for the period of April 1 through June 30 to
ensure successful passage of mgrant spawners (Table 10).
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Table 9. The results of a two-pass popul ation assessment conduct ed
on Deep Creek (T35N, R25W, Sec. 30) during Septenber
1985. Discharge 17.6 cfs.

Total Number Esti mat edNunber

Capt ured Fi sh >75 mmper km
Salmo spp.2/ 63 611 +155
eastern brook trout 60 301 +32

&/ Speci es conposi tion: RB=7.9% WCT=76.2% HYB=15.9%
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Figure 17. The wetted perimeter-discharge relationship for
five riffle transects on | ower Deep Creek 1985-1986.
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Figure 18. The wetted perineter-discharge relationship for
fiveriffle transects on upper Deep Creek 1986.
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Figure 19. Stream discharge derived from stage gauge data for
upper Deep Creek, May 16 - Septenber 21, 1986.
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Table 10. The average depth for 10 riffle cross-sections in Deep
Creek at selected flows of interest.

Di schar ge (cfs) Average depth (ft)
Transect group

Lower CS €S2 csS3 cs4 cs5

3 (17 .18 .22 (13 .25

8 .34 .26 .31 .20 .38

30 .71 .54 .59 .61 .13
Upoer CS6 cs7 CS8 CSs9 CSl O

4 .24 .24 .21 .99 .13

12 .33 .40 .39 1.24 1.02

30 .54 .63 .61 1.48 1.32
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Fivm | e Creek

Description

Stream reach: Fivemle Creek fromits confluence with the
eastern shore of Libby Reservoir (T32N, R28W Sec. 18) to the
j(lIJ:nCti onZO(;f the south fork of Fivemle Creek (T32N R7TW Sec. 19)

igure :

Stream Length: 8.4 km  Total drainage area: 75 kmZ2.
Gadient: 9.7 mper km

Sour ce and Land Wse

Fivemle Creek originates on the western slopes of the Salish
Mountains and flows west for approxinmately 11.6 km to Libby
Reservoir. Qther than one narrow strip of privately owned stream
bottom and another owned by Chanpion International, the entire
drainage is in the Kootenai National Forest. Tinber productionis
the primary land use in the watershed.

Fl ows

Little flow data have been obtained on Fivemle Creek except
for sporadic measurements taken by personnel of the Kootenai
National Forest and Montana Departnent of Fish, Wldlife and
Parks. Estimated mean annual discharge is 14.1 cfs.

Pot enti al Environnmental Probl ens

Timber harvesting could increase sedinent |oading and peak
flows, causing channel instability and damage to fish habitat.

FI SH POPULATI ONS

Resi dent and Pre-emi grant Fi sh

A two-pass popul ation assessnent on a 112.8-m bl ocknetted
section of streamascertained that nmost game fish in Fivemle
Creek are Sal nmo spp. and relatively fewer nunbers of eastern brook
trout (Table 11). Lengt h-frequency histograns present nodal
| engt hs (Appendi x A7 and A3).

FLOW RECOMMENDATI ONS

Fi ve permanent transects were established on riffle areas
| ocat ed approximately 0.5 kmupstreamfromthe nmouth (T32N R28W
Sec. 17, NWI/4. The WETP program was calibrated to stage and
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Table 11. Theresults of a two-pass popul ation assessnent con-
ducted on Fivemle Creek (T32N, R28W Sec. 24) duri ng
July 1985. No discharge on record.

Total Nunber Estinated Nunber

Capt ur ed Fi sh >75 nmper km
salmo spp.? 112 465 +128
eastern brook trout 43 243 +160

a/ Speci es conposi tion: RB=83.0% WCT=10. 7% HYB=6. 3%
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di scharge nmeasurenents at flows of 2.6, 7.1, 31.6 and 33.7 cfs.
The |ower and upper inflection points in a plot of the wetted
perineter-discharge relationship occur at flows of 2.0 and 4.0 cfs
respectively (Figure 21). Based on an evaluation of the present
fishery, results of the wetted perinmeter analysis, and estimated
water availability, a discharge of 4 cfs is recommended for the
low flow period fromJuly 16 through March 31, Natural flows were
observed to decline to bel ow the reconmended flow and at tines,
In some areas, water flows subsurface, indicating that conditions
in Fivemle Creek are bel ow optinum during portions of sone water
years.

An average depth of 0.5 ft, required for successful passage of
spawning mgrants, is not reached until flows equal or exceed 20.0
cfs (Table 12). A flow of 20.0 cfs is therefore recormended for
the period fromApril 1 through July 15 to ensure mgrant passage
and protect spawning redds from dewatering.

G ave Creek

Description

Streamreach: Gave Ceek fromits confluence with the
Tobacco River (T35N, R6W Sec. 15) to Foundation Creek (T37N,
R24W Sec. 29) (Figure 22).

Stream Length: 28.3 km Total drainage area: 191.9 km2.
Gadient, 18.5 mper km

Sour ce and Land Use

G ave Creek begins on the western slopes of the Witefish
Mountain Range and flows for 28.3 km southwest to the Tobacco
River. Approximately 14 percent of the lower portion of the
watershed i's privately owned; the remainder of the drainage is in
the Kootenai National Forest. Tinber production is the primry
land use on the National Forest. Privately owied land is mainly
arable, much of which has been put to pasture and forage
producti on.

Fl ows

A water stage recording station was maintained by the U S
Geol ogi cal Survey, Water Resources Division during the 1923 and
1924 water years. Although the records are inconplete and of
short duration, monthly nmeans were used to devel op an estinated
annual hydrograph based on best available data (Figure 23).
Estimated nean annual discharge is 88.9 cfs.
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Figure 21.  The wetted perineter-discharge relationship for
five riffle transects on Fivemle Creek 1985-1986.
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Table 12. Average depth at five riffle transects in
Creek at selected flows of interest.

Fivem |l e

Fl ow Averaqge depth (ft)

(cfs) Csl cs2 GCs3 cs4 csb
2.0 31 .28 .22 .14 41
4.0 .40 . 36 .34 .19 .52

20.0 .67 .69 .79 .52 7
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points of interest.



Potential Environnental Probl ens

Water appropriations listed for Gave Creek total 80.8 cfs not
i ncluding anounts allocated for livestock which are issued on the
basis of stock type and herd size (Index of Clains, State Water
Rights, Helena, Mntana). If all water users exercise their water
rights to the fullest extent, the stream would be dewatered durin
nmostofthe water year. It is unknown, however, what nunber o
clains are valid or presently in use

Li vestock access to Grave Creek is unrestricted in many
pasture | ands bordering the lower 6 kmof the stream  Bank
erosion and sedi nent |oading has apparently been accel erated by
grazing and forage production.

Tinber harvest and associated road building could also
i ncrease sediment |oading and peak flows, causing channel
instability and damage to fish habitat.

Source tributaries (Blue Sky, Carence, Stahl and WIIians
creeks) have been targeted for mcrohydro devel opment. Althou?h
original applications on the fornmer three creeks were subsequently
wi thdrawn, the application on Wlliams Creek is still pending and
future devel opnent is anticipated in the drainage when the
region's power surplus declines and cost-benefit ratios inprove
making hydroelectric projects more attractive to devel opers.

FI SHPOPULATI ONS

Resi dent Pre-emgrant and Mgrant Fi sh

A mark-recapture popul ation estimte was conducted on a repre-
sentative 324.9-m section chosen for its |ocation between natura
constrictions in the stream Game fish captured were predom nated
by Sal no spp and a rel atively smaller population of eastern brook
trout (Table 13). Length-frequency histograms present nodal
| engt hs (Appendi x A9 and AIQ. Based on recaptures and catch
efficiency results (Appendix All), all length groups were pool ed.
One nal e kokanee salnmon and a nountain whitefish were also
included in the catch. Two other ripe kokanee observed in a poo
escaped our electrofishing effort.

- Gave Ceek is a major producer of bull trout recruits to
Li bby Reservoir. Since 1983, personnel of the Mntana Departnent
of Fish, Wldlife and Parks have conducted annual bull trout redd
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Table 13. Results of a mark-recapture estimate conducted on Gave
Creek (T35N, R26W Sec. 14, SE-1/4) during Septemnber
1986.  Discharge 42.8 cfs.

Total Number _Estimat ed Nunber

Capt ured Fi sh >75 nmper 1 km
Salmo spp.4 83 428 +151
eastern brook trout 22 142 +105

a/ Species conmposi tion: RB=73.5% WCT=7.2% HYB=19. 3%
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Figure 23.  An estinated annual hydrograph for Gave Creek based
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Figure 24. The wetted perineter-discharge relationship for five
riffle transects on Gave Creek 1985-1986.
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surveys on Gave Creek and its mpjor tributaries. Redds were
| ocated in Gave and C arence creeks. Results are as foll ows:

o Gave COreek Carence Creek
1983 definite 40 31
probabl e 8 6
1984 definite 22 12
probabl e 1 0
1985 definite 24 3
probabl e 9 2

FLOW RECOMMENDATIONS

Five permanent transects were established on riffle areas
| ocated approximtely | km upstream from the H ghway 93 bridge
(T35N, R26w, sec. 14, S1/2). The VEEIP programwas calibrated to
stage and discharge measurements at flows of 73.0, 97.9, and 188.5
cfs.  The lower and upper inflection points in a plot of the
wetted perimeter-discharge relationship occur at flows of 10 and
70 cfs, respectively (Figure 24%. Based on an evaluation of the
existing fishery results of the wetted perineter analysis and
estimated water availability, a mninum discharge of 70 cfsis
recomrended for the low flow period fromJuly 16 through March 31,

An average depth of 0.5 ft required for successful passage of
spawning mgrants is not reached until flows equal or exceed
70 cfs ?Table 14). Am ni munpassage flow of 70 cfs is therefore
recomrended for the period fromApril 1 through July 15 to assure
m grant passage and protect spawning redds from dewatering.

Tobacco R ver

Description

Stream reach: Tobacco River fromthe mouth on the eastern
shore of Libby Reservoir (T36N, R27W Sec. 8) to the confluence of
Fortine and Grave Creek (T35N, R26W Sec 15) (Figure 25).

Stream length: 24 km Total drainage area: 1,135.2 km2.
Gadient: 6.3 mper km

Sour ceand Land Wse

The Tobacco River forns at the junction of its two major
tributaries, Fortine and G ave creeks. Fortine Creek begins on
the east slopes of the Salish nountains and flows north for 45.1
kmto its junction with Gave Creek. Gave Creek forns on the
western slopes of the Witefish Muntains and flows southwest for
28.3 kmto the Tobacco River. Approximately 24 percent of the
Tobacco Drainage is privately owned; the remainder is in the
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Tabl e 14. AMera?e depth in five riffle transects on Gave Ceek

at selected flows of interest.

Fl ow Average dept h (ft)

(cfs) CSl €S2 cs3 cs4 CSh
10.0 .50 .30 . 36 43 .28
70.0 .83 .51 .81 .85 .59
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Figure 25. A map of the Tobacco River showing the location of transects and points of
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Kootenai National Forest. Tinber production is the prinary |and
use in the watershed. The [ower drainage contains extensive arable
lands in pasture and forage production.

Fl ows

A continuously recording stage-discharge station was main-
tained by the US GCeological Survey, Water Resources Division
from Cctober 1958 through Septenber 1965 and from Cctober 1967
through Septenber 1985 (T36N R27W Sec. 9). Monthly nean flows
based on 28 years of daily stage neasurements and associ ated
eightieth percentile exceedence flows are summarized in Figure 26.
Mean annual discharge is 268.7 cfs. Awetted perimeter analysis
was performed by the Mntana Departnent of Fish, Wldlife and
Par ks approxi mately 16 km upstreamfromthe mouth of Therriault
Creek (T35N, R26W Sec. 4) (May 1982).

Potential Environmental Probl ens

Wt er appropriations listed for the Tobacco River total
201.8 cfs, amounting to 75 percent of the 28-year nean annual
di scharge of 268.70 cfs (Index of Cains, State Water Rights,
Hel ena, Montana). This total does not include water allotnents
for Iivestock nor water allocations on source tributaries which
are apparently over-appropriated (see Gave and Deep creeks). If
all water users exercise their water rights to the fullest extent,
the Tobacco River could potentially beconme dewatered. It is not
known, however, what percentage of existing clains are valid or
presently in use. Future water rights will increase the potential
for dewatering.

Source tributaries (Blue Sky, Carence, Deep, Stahl, and
W/l liams creeks) have been targeted for mcrohydro devel opnent.
Al though the forner four applications were later wthdrawn, the
application on Wlliams Creek is still pending and future devel op-
ment in the drainage is anticipated when the region's power
surplus declines and cost-benefit ratios inprove making hydroel ec-
tric projects once again nore attractive to devel opers. The
watershed will be inﬁacted b?/ hydroel ectric projects If they are
installed, reducing habitat for mgrant and rearing fish popul a-
tions.

Sediment pollution from tinber harvest and associated road

bui | di n?, and agricultural practices will continue to be a problem
in the future. Sedinent loading is nost severe in Fortine Creek.
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FI SHPOPULATI ONS

Resi dent and Pre-em grant Fi sh

A mark-recapture popul ation estinmate was conducted during
Septenber, 1985 in a representative 609.6-m section of stream
chosen for its location between two shallow riffle areas
enconpassi ng the studr transects (T36N, R27W Sec., 8). Came fish
were predomnantly Salno spp. (species conposition: RB=96.6%
WCT=1.7% HYB=1.7%. A total of 60 Salnmo spp. were captured,
produci ng an estimte of 156 +62 fish (>75 nm) per km A | enqth-
frequency histogram reveals nodal |engths (Appendix A2). Based
on recaptures and a catch efficiency curve (Appendi x Al3), all
| ength categories were pooled. Relatively smaller nunbers of bul
trout (1) and mountain whitefish (10) were al so captured. Dis-
charge corresponding with the el ectrofishing survey was 89.4 cfs.

M grant Fish

A point estimate based on a mark-recapture study of the spring
spawni ng run disclosed that an estimated 5,937 rainbow and 516
west sl ope cutthroat trout utilized Tobacco River as a spawning
area in 1976 (Mawy and Huston 1980). My (1982) stated, "... the
Tobacco River 1s the nost inportant spawning and rearing drainage
in the Mntana portion of the Lake Koocanusa system”

The Tobacco River supports the | argest spawning run of kokanee
salnmon of all US. Kootenai River tributaries. The 1985
immgration was estimted at 3,000 to 5,000 spawners, based on
aerial survey (Personal Conmunication, Paul Hamin, MFW)
Spawni ng kokanee are harvested by sportsmen during the annua
sal non snaggi ng season

FLOW RECOMMENDATIONS

Five permanent transects were established in a series of five
riffle areas of the Tobacco River UEFtrean1fron1the H ghway 37
bridge (T36N, R27W Sec. 8). The WETP programwas calibrated to
stage and di scharge measurements at flows of 101.1, 170.0, and
45L0 cfs. The lower and upper inflection points in a plot of the
wet t edperi neter-di scharge relationshipoccurredat70 and 120
cfs, respectively (Figure 27). Based on a reanalysis of data
conpi |l ed on the Tobacco River by May 1982 at a station approxi-
mately 1.6 km upstream fromthe mouth of Therriault Creek,
inflection points occurred at 65 and 95 cfs (Figure 28).

An average depth of 0.5 ft required for fish passage is net in
all riffle transects when the flow equals or exceeds 32 cfs in the
lowe portion of the Tobacco River %Table 15). Since the nininum
flow recommendation for all periods of the year exceeds the
mnimum depth limt for successful passage, mgration should not
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Figure 28. The wetted perineter-discharge relationship for

five riffle transects on the Tobacco River May 1982).



Tabl e 15.

River at selected flows of interest,

Average depth for five riffle transects in the Tobacco

Fl ow Aver age dept h (ft)

(cfs) CSl cs2 cs3 cs4 csh
32 .59 .67 1.02 .50 1.15
70 .80 .89 1.01 74 1.46

120 1.05 1.09 1.16  1.02 1.72
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be inhibited if instream flow recomrendations are instituted as
stated. A depth of 0.5 ft is not reached at all upper transects
until flows equal or exceed 110 cfs (Table 16). A fish passage
fIFW of 110 cfs is-recommended for the period from April 1 through
July 15.

The results of both studies were conbined for an overal
recommrendation for the Tobacco River (Table 17?. Recommended
flows amount to 47.1 percent of the mean annual discharge on
record.
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Table 16. The average depth for five riffle cross-sections in
upper Tobacco River at selected flows of interest My

1982).

Fl ow Average depth (ft)

(cfs) CSl €S2 cs3 csd €SS
65 .35 .79 .91 .56 .45
95 .46 . 66 .81 .69 .49

110 .51 .10 87 13 .54
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Table 17. Recommended mininmum flows for the Tobacco River and
historical water availability records based on 28 years
of daily records (USGS).

80%

Period of Recomended Exceedence Mean Acre Medi
\ter Year Fl ows Fl ows Flows Feet FlowsB?
acr | - QCT 15 95.0 76. 6 115.1 3423.6 102.0
OCT 16 - @1 31 95.0 81.0 115.1 3651.9 102.0
NOV 1 - ND/15 95.0 86. 3 124.5 3703.3 104.0
NOV 16- NOV 30 95.0 82.5 124.5 3703.3 104.0
CEC | - DEC 15 95.0 80.5 108.2  3218.4 99.0
DEC 16 - DEC 31 95.0 69. 8 108.2  3433.0 99.0
JAN 1 - JAN 15 95.0 65. 7 101.5 3019.1 95.0
JAN 16 - JAN31 95.0 71.6 101.5  3220.4 95.0
FEB31 - EEB 15 95.0 65.5 104.9  3120.3 96. 0
FEB 16 - FEB 28 95.0 75.8 104.9  2496.2 96. 0
MR 1- MR 15 95.0 78.5 147.4  4384.4  115.0
MAR 16 - MAR 31 95.0 88.8 147.4  4676.7 115.0
APR 1 - APR 15 110.0 130. 6 383.9 11417.1 228.0
APR 16 - APR 30 110.0 215.2 383.9 11417.1 355.0
MAY 1 - mMAY 158 200.0 414.5 801.5 23840.6 696.0
MAY 16 - MaY 31 400.0 603. 7 801.5 25430.0 916.0
JUN 1 - JUN 15 400. 0 598. 3 773.8 23016.7 908.0
JUN 16 - JUN 30 200.0 380.0 773.8 23016.7 666.0
JuL | - Ju 15 110.0 201.8 318.6  9476.8  450.0
JUL 16 - JUL 31 95.0 112. 8 318.6 10109.5 231.0
AUG 1 - AUG 15 95.0 88.9 129.8 3860.9 128.0
AUG 16 - AUG31 95.0 72.7 129.8 4118.3 128.0
P | - SEP 15 95.0 78.8 115.4  3432.6 104.0
SEP 16 - S 30 95.0 80.0 115.4  3432.6 104.0

194538. 8

&/ A doninant di scharge flow ( Bproxi mat ed bankful discharge
p{]esentlydundefl ned) should be maintained for 24 hours during
this perio

5 Derived froma ni ne-year period of record (between 1965 and

1973?\ for the USGS gauge near Eureka (4.5 km upstream from
mouth) (May 1982).
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KOOTENAI R VER TRI BUTARI ES

Tributariestothe main stem Kootenai River below Li bby Dam
provide a %reat majority of recruits to the river fishery. In
addition, the tributaries sugply nutrients and food itens such as
benthic drift and prey fish populations. The following is a
di scussion of sone of the tributaries identified as high priority
spawning and rearing streans

Big Cherry Creek

Description

Big Cherry Creek (this reach is also listed as Ganite Creek
on sone rraPs) fromthe nouth on Li bby Creek (T30N, R31W Sec. 14)
to the confluence of Ganite and Big Cherry creeks (729N, R31W
Sec. 2) (Figure 29).

Stream length: 6.8 km Total drainage area: 221.6 km2.

Gadient, Big Cherry Creek from Libby Creek to the confluence of
Ganite and Big Cherry Creek: 116 mper km

Sour ce and Land Use

Big Cherry Creek arises on the east face of the Cabinet Mun-
tains in two najor streans, Ganite and Big Cherry creeks.
Discharge fromboth streams conbine and flow 6.8 kmto merge with
Li bby Creek. Approximtely 8 percent of the watershed is private-
|y owned; the remainder 1s in the Kootenai National Forest. The
headwaters drain portions of the Cabinet Muntain WI derness.
gi nber production and mning are the primary land uses in the
rai nage.

Fl ows

A continuous stage recording station was maintained on Ganite
Creek by the U S, Geol ogical Survey from January through Decenber
1933, August 1936 through November 1943, and August 1960 through
Cctober 1969. Mean monthly discharge and eightieth percentile
exceedence flows for Ganite Creek are presented in Figure 30.
Little flow information exists for Big Cherry Creek which delivers
a significant volume of water to the study area.

Potential Environnental Problens

Ti nber harvesting, mning and construction activities
(especially surrounding the lower 5 kmof the stream) in the
wat ershed have increased sedinent |oading and peak flows resulting
in channel stability problenms and damage to the fish habitat.
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A map of Big Cherry Creek showing the location of transects and other points
of interest.
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Figure 30. Mean nonthly flows (top line) and eightieth
percentil e exceedence flows bottomline) based
on ten years of daily stage records for Ganite
Creek (USGS). (Big Cherry Creek probably has
simlar hydrol ogic conditions.)
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Figure 3 The wetted perimeter-dischargerelationship for

four riffle transects on Big Cherry Creek bel ow
the confluence of Granite and Big Cherry creeks
1985- 1986.
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VWater appropriations for domestic use and mning total 33.14 cfs
for Ganite Creek alone. |f water users exercise their water
rights to the fullest extent, water in the reach bel ow the con-
fluence of Ganite and Big Cherry Creeks could potentially reach
extremely low levels, inpacting available fish habitat.” It is
unknown, however, what portion of existing clains are valid or
presently is use.

Pollution from an abandoned mne on Snowshoe Creek is limting
productivity in Showshoe and Big Cherry Creeks (Miy 1982).

FI SHPOPULATI ONS

A mark-recapture popul ation survey was conducted during
August, 1986, in a 304.8-m section of stream chosen for its
habi tat characteristics which are representative of nuch of the
stream andi t sl ocati onbet weentwo shallow riffle areas (T30N
RIIW Sec. 35). Gane fish were conposed prinarily of rainbow
trout(75), yielding an estinate of 87+604 fish >75 nm per km
and rel atively fewer nunbers of eastern brook trout (4). The
sparse population in this reach, characterized by channe
instability, resulted in a |imted sanple size. A length-frequency
hi st ogram shows nodal |ength of rainbow trout captured (Appendix
A4). Associated discharge was 24.3 cfs.

FLOW RECOMMENDATIONS

Five permanent transects were established in riffle areas in
Big Cherry Creek fromapproximately 0.4 to 1.6 km downstream of
the confluence of Granite and Big Cherry Creeks (T3ON, R31W Sec.
35). One transect was dropped due to channel norphol ogy changes
which occurred during the study period. Therefore, flow consider-
ations were based on four transects. The VETP program was
calibrated to stage and discharge neasurements at flows of 20.8
24.2, 274.2 and 444.2 cfs. Lower and upper inflection pointsin a
plot of the wetted perineter-discharge relationship occur at 20
and 30 cfs, respectively (Figure 31). Based on existing fish
popul ations, results of the wetted perineter analysis and
estimated water availability a flow of 20 cfs is recommended for
the low flow period fron1JuIy through March 31.  Since flow
characteristics change significantly above the confluence of
Ganite and Big Cherry creeks, further research is recommended to
clarify discharge requirenments inthetwo major water sources.
Conbi ned flows should equal or exceed m ninum recommendations set
for the lower reach of the stream

An average depth of 0.5 ft is not reached in all transects
until the flow equals or exceeds 50 cfs (Table 18). A passage
flow of 50 cfs is therefore reconmended from April 1 through June
30 to ensure successful mgration of fish during the spring spawn-
ing run.
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Table 18. The average depth for four riffle cross-sections on Big
Cherry Creek at selected flows of interest.

Fl ow Aver age dept h (ft)

(cfs) Cs2 Cs3 Csd Cs5
20 1.51 .53 .37 .42
30 1.32 . 66 42 .51
50 1.49 .85 .50 .63
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Callahan Creek

Description

Stream reaches: Lower Callahan Geek fromthe nouth on the
Kootenai River near Troy, Mntana (T3IN R34W Sec. 13) to a 2.4-m
falls and 7.62-mlong cataract believed to be a barrier to mgrant
fish (T3IN R34W Sec. 21). And Upper Callahan Creek from the
falls to the source (T60N, R2E, Sec 34) in Idaho. Callahan O eek
(Erossesszt)he Mont ana | daho border at T31IN, R34W Sec. 23)

Figure32).

Stream length: nouth to fails, 8 km falls to source,

12.8 km Total drainage: 211.7 knf. Gadient: nouth to falls,
24.9; falls to source, 29.6 mper km

Sour ce and Land Use

Cal  ahan Creek originates on the eastern slopes of the West
Cabinet Muuntains and flows east for 20.8 kmto the Kootenai
Rver. Qher than a few parcels of privately owned |and and | and
bel ongi ng to Chanpion International in eight sections of the
drainage, the entire watershed is in the Kootenai National Forest.
The |ower approxinately 2 kmflows through the southern portion of
the_mtr of Troy, Montana. Upstream the creek is bordered by
National Forest |and except for a narrow strip at the Snowstorm
Mne, which is privately owned.

Fl ows

- The U S. Geological Survey, \Wter Resources Division min-
tained a continuously recording stage-discharge station for July
through June 1911 and Cctober and April through June 1912 (T3IN
R34W Sec. 13). Although records do not include continuous data
for the entire water years, a hydrograph was constructed based on
bestng\vz?llfable data (Figure 33). Estimated nean annual discharge
is 4 cfs.

POTENTTAL ENVIRONMENTAL PROBLEMS

Many steep slopes within the Callahan drainage are conposed of
fine materials easily erodable by tinber harvest activities and
associated road building. A potential exists for sedinment
loading. Channel stability is poor in areas above and bel ow the
deeply incised canyon area.

Remants of past mning endeavors remain in the stream bel ow
the Snowstorm mine site.
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A map of Callahan Creek showing the location of transects and other
points of interest.
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FISH POPULATIONS

Resi dent Fi sh

A mark-recapture popul ation assessnent was conducted in a
representative 228.6-m section of stream chosen for its |ocation
between two channel constrictions. Gane fish were predom nantly
pure-strain inland rainbow endemc to the Callahan drainage
(Al'lendorf and Phel ps 1980) and fewer numbers of bull trout

Tabl e 19). Len?fh-frequency hi st ograns show nodal | engths

Appendi x Al5).  The native rainbow trout in upper Callahan Creek
are genetically isolated from Kootenai River rainbow which have
become hybridized with a coastal form It is believed that the
falls located between | ower and upper Callahan Creek is a barrier
to mgrants from the river, creating aboundarybetweenthetwo
dissimlar genetic strains.

M grant Fish

A_sprin? SEamning run of riverine Sal mo st. was observed
entering Callahan Creek. Access is apparently available for
sFamning niPrants only in the ower 8.0 kmof the tributary. Hgh
flows precluded mgrant trapping, however, one large female
rai nbow trout (540 nm 2,127.3 ﬁlmas successful Iy captured
tagged and rel eased.

FLOW RECOMMENDATIONS

A total of 9 transects were established in riffle areas on
Cal l ahan Creek, four above (T3IN, R34W Sec. 20), and five bel ow
the Probable fish barrier (T3IN, R34W Sec. 22). One transect in
the lower section was washed out prior to conpletion of the study.
Consequent |y cal cul ations are based on four transects in each
area. The wetted perimeter programwas calibrated to stage and
di scharge neasurenents at flows of 31.3, 61.3, 180.1 below the
barrier (lower) and 61.7, 175.3, and 407.5 above the barrier
(upper). The two inflection points in a plot of the wetted
perimeter-discharge relationship occur at 35 and 60 cfs (l|ower)
and 28 and 50 cfs (upper) (Figures 34 and 35). A flow of 60 cfs
i's recormmended for the |lower reach and a flow of 50 cfs is
recomrended for the upper reach during the low flow period from
July 1 through March 3L

An average depth of 0.5 ft is not reached in all transects
until the flow equal s or exceeds 75 cfs, (Table 20).  consequent-
IK, a flowof 75 cfs is recommended for the period of April 1
through June 30.
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Table 19. Results of a mark-recapture popul ation estimate
conducted in Callahan Creek (T3IN R34W Sec. 20)

during August 1986. No flow on record

Total Nunber Estimated Nunbr

Capt ured Fi sh >75 mmper km
Nat i ve rai nbow trout 74 906 _+_5513/
Bull trout 3 b/

&/ Low conduct ance of wat er reduced cat ch effi ci ency.

b/ |nsufficient capt ures.
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Figure 34. The wetted perineter-discharge relationship for

four riffle transects on Callahan Creek bel ow the
falls, 1985-1986
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Figure 35. The wetted perimeter-discharge relationship for
four riffle transects on Callahan Creek above

the falls, 1986.
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Table 20. The average depth for nine riffle cross-sections on
Cal | ahan Creek at selected flows of interest.

Fl ow Average depth (ft)
(cfs)
Lower Cs2 Cs3 Cs4 cs5
35 13 .78 .88 .10
60 .89 .94 1.01 . 86
75 .97 1.01 1.12 .96
Upper CS6 Cs7 CS8 cs9
28 .48 41 .54 .34
50 .65 . 56 Y 41
75 .18 . 66 .64 .50

17



H sher R ver

Description

Stream reach: The Fisher River formits confluence with the
Koot enai River (T27N, R29W Sec. 17) upstreamto Loon Lake (T27N,
R28W Sec. 27) (Figure 36).

Stream [ ength: nmouth to Wlf Creek, 18.0 km WIf Creek to
Loon Lake, 51.8 km Total length-, mouth to Loon Lake, 69.8 km
Total drainage area: 2,170.4 m2 Gadient: WIf Creek to W
Fisher Creek, 3.9 mper km

Sour ceand Land Use

The Fisher River begins on the west slopes of the Salish
Muntains and is the largest tributary to the Mntana portion of
the Kootenai River drainage. Approximtely 80 percent of the
Fi sher watershed is privately owned, mainly by Burlington Northern
and Chanpion International; the remainder is in the Kootenai
National Forest. Nearly all of the river bottomis bordered by
private land. The primary land uses in the drainage include
tinber production and cattle ranching.

Fl ows

A continuous stage recording station was maintained by the
US. Ceol ogical Survey, \Water Resources Division from 1967 throu%h
1985 (T30N, RR9W Sec. 21). Monthly nean di scharges based on 18
years of daily stage neasurenents and associated eightieth
percentile exceedence flows are summarized in Figure 37. Mean
annual discharge is 507.7 cfs.

Pot enti al Environnental Probl ens

Ti mber production and cattle ranching have increased erosion
in the watershed and destroyed nuch of the original riparian
vegetation.  Soils in the watershed are primarily unconsolidated
glacio-lacustrinesilts, easily eroded when the vegetation cover
I's depleted.

The |ower reach of Fisher River fromthe nmouth upstreamto
Wl f Creek was extensively channelized between 1965 and 1968
during relocation of the railroad. Construction activities
denuded |arge areas of land and created steep slopes along the
railroad grade and in channelized portions of the river.
I ncreased sedinent loading is nmost serious in WIf Creek and the
Fisher River downstream of the nmouth of Wlf Oreek.
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Figure 38. The wetted perimeter-discharge relationship for
eight riffle transects on the Fisher River 1985-1986.
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FISH POPULATIONS

Resi dent and Pre-em grant Fi sh

A mark-recapture popul ation estinate was conducted on a
4,828-m section of the Fisher River from Snell to Cow creeks,
chosen for a conparison with a previous popul ation assessment (M
1972).  Mount ai n whitefish appeared to be the nost abundant fis
species in the sanple areas based on snorkeling observations. A
smal | recapture percentage reduced the reliability of an estimte
and suggested that the popul ati on may have been mgrati n%,
violating the assunption of a closed population. A length-
frequency histogram depicts modal |engths ApPendix Al6). Rai nbow
trout were the nost numerous fish captured, ftollowed by eastern
brook trout and burbot (3) (Table 21).

‘The length-frequency histogram (Appendix Al7) and catch
efficiency curves pertaining to rainbow trout (Appendix Al8)
indicate that the population is best described in three |ength
groups:  fish >55 mmthrough 90 mm fish > 90 nmthrough 160 nm
and fish > 160 mm through 305 mm It appears as though little
change has occurred in the rainbow popul ation since 1970.

M grant Fi sh

Box trap sanpling, conducted during the fall spawning run of
1969 and 1971 revealed that mountain whitefish run was the primar
species taken, with fewer nunbers of bull trout and eastern broo
trout. The minimumestimte of the whitefish river was 1,131 in
1969 and 2,641 in 1970. These are the minimum nunber of whitefish
that entered the Fisher River to spawn because trap operation was
not 100 percent efficient (My 1982).

A kokanee salmon run in the Fisher Rver was subsanpled by
comercial whitefish fisherman (Gary Smth, Rear Creek Fisheries,
Li bby, M, personal communications). Although catch information is
inconpl ete due to inconsistent trapping effort, an estimated 4,000
to 5,000 kokanee were captured and released fromthe trap,
suggesting that the Fisher River may contribute recruits to the
Kootenai R ver and Kootenay Lake below Libby Dam

FLOW RECOMMENDATIONS

Ei ght permanent transects were establishnent on riffle areas in
the Fisher River between the mouths of Snell and Cow Creeks (T28N
R2OW Sec. 12). The WETP program was calibrated to stage and
di scharge measurements at the followng flows:
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Table 21. The results of a mark-recapture popul ation estinmate
conducted on the Fisher River from Snell Creek to Cow
Creek (T28N, R29W Sec. 12) during August 1986.
Discharge 73.4 cfs.

Total Nunmber Estimated Nunber
Capt ur ed Fish per km
Mountain Wi tefish 262 &/
>85 - 440 mm
Rai nbow trout
>55-90 mm 141 83 +34
>90- 160 mm 611 219 +38
>160-305 mm 130 52 +20
Tot al 354 +92
Rai nbw t rout (My 1982)
>75 mm (1970 246 +153
>75 mm (1971 525 +310

Eastern brook trout
>75-205 20 4 +1

&/ |nsufficient recaptures for estinate.

82



Transect : Ccsl Cs2 CS3 CsS4 CS5 CS6 CSs7 cs8

Fl ows: 155.0 132.2 132.2 132.2 132.2 132.2 155.0 155.0
(cfs) 220.0 155.0 155.0 155.0 155.0 155.0 220.0 220.0
446.4 220.0 220.0 220.0 220.0 391.2 446.0 446.0
391.0 391.0 391.0 391.0 446.6 990. 8
446.0 446.4 446.0 446.0
1965. 7

The | ower and upper inflection points in a plot of the wetted
perimeter-discharge relationship occurred at 70 and 125 cfs,

respectively (Figure 38). A flow of 125 cfs is recomended for
the low flow period fromJuly 1 through March 31. Since the flow
characteristics change substantially in the portion of the Fisher
Ri ver upstream of West Fisher Creek, further research is
reconmended to clarify discharge requirements in West Fisher
geek Pl easant Valley Fisher River, Silver Butte and East Fisher

ver

The flow required to ensure fish passatge during the spring
Pawm ng run (0.5 ft average depth) is 100 cfs (Table 22). A flow

100 cfs is recorrmend or fish passage duri ng t he perl od from
April 1 through July 15. Since these flows are within the recom
nended mninum flow during the period from July 16 through March
31, fish passage should not be a problemif recomended m ni num
flows are maintained (Table 23). Recommended flows anmount to 48.3
percent of nean annual discharge on record.

Li bby O eek

Description
Stream reach: Libby Creek fromthe nouth on the Koot enai
I(?iFyer ”3?8\‘ R31W Sec. 2) to the headwaters (T27N, R3IW Sec. 21)

igure 39).

Stream length: 42.2 km  Total drainage area: 597.7 km2.
Gadient: 14.8 m per km

Sour ceand Land Use

Li bby Creek originates on the east slope of the Cabinet
Mountains and flows north, northeast to the Kootenai River.
Approxi mately 82 percent of the Libby Creek watershed is in the
Koot enai National Forest, with the remainder in private and state
ownership.  Source headwaters drain portions of the Cabinet
Mountain Wl derness. Tinber production is the primary land use in
the drainage. The |ower section of creek bottomis subdivided
intol-10 acre plots. The area of Libby Creek fromthe nouth
up%real\r/?lflor 1.6 km flows adjacent to a Chanpion International
Lunber
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Table 22. The average depth for eight riffle cross-sections in
Fisher River at selected flows of interest.

Fl ow Aver age dept h (ft)
(cfs) csl CS2 CS3 C4 CS5 CS6 CS7

70 1.13 .95 1,50 1.11  1.45 .90 .98 .43
100 .18 1.09 1.61 1.26 1.46 1.05 1.10 .50
125 .80 .20 1.70 1.36 1.60 99 113 .59
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Table 23. Reconmended mininum flows for the Fisher River and
historical water availability records based on 18 years
of daily records (USG).

Period of Recomended 80% Exceedence Mean Acre
\\at er  Year Fl ows Fl ows Fl ows Feet

T 1- OCT 15 125.0 89. 4 141.2 4200.0
OCT 16 - T 31 125.0 96.0 141.2 4480.0
NV 1 - NOV 15 125.0 106. 4 201.7 5999. 6
Nov 16 - ND/30 125.0 105.0 201.7 5999. 6
DEC | - DXC15 125.0 105. 1 244.3 7266. 7
DEC 16 - DEC 31 125.0 84.7 244.3 7751.2
JAN 1 -JAN 15 125.0 78.9 264.9 7879.5
JAN 16 - JAN 31 125.0 92.4 264.9 8404.7
FEB | -FEB 15 125.0 87.3 336.3 10003. 2
FEB 16 - FEB 28 125.0 129.5 336.3 8002. 6
MAR | - MARLS5 138.0 137.8 619. 8 18436.0
MAR 16 - MAR 31 195.0 195. 3 619. 8 19665. 0
APR 1 - APR 15 312.0 312.3 1163. 4 34605. 3
APR16 - AR 30 659.0 659. 2 1163. 4 34605. 3
MAY 1 - MAY 15 657.0 657.0 1587.0 47205. 3
MAY 16 - MAY 31 842,02/ 841.9 1587.0 50352. 3
JUNI| - JUN 15 678.0 678.2 919.2 27341.6
JUN 16 - JUN 30 324.0 342. 3 919.2 27341.6
JuL | - Ju 15 207.0 207.1 330.8 9839. 6
JUL 16 - JUL 31 125.0 133.0 330.8 10495. 6
AUG 1 - alG 15 125.0 96. 4 150. 7 4482. 6
AUG 16 - AG31 125.0 87.9 150. 7 4781. 4
SEP 1 - SEP 15 125.0 92.2 133.3 3965. 0
SEP 16 - SEP 30 125.0 93.1 133.3 3965. 0

367574.0

a/A doni nant di scharge flow (approxi mated bankful flow presently
undefined) should be maintained for 24 hours during this
period.
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Fl ows

Little flow information exists for Libby Creek except for
m scel | aneous neasurenents taken by the US Geol ogi cal Survey and
by personnel of the Kootenai National Forest. Estimated mean
annual discharge is 157.2 cfs. A wetted perineter analysis was
performed by the Montana Department of Fish, Wldlife and Parks
approximately 21 km upstream fromits confluence with the Kootena
R ver (728N, R30W Sec. 5 (May 1982).

Potential Environnental Probl ens

Total water appropriations listed for Libby Creek anount to
124.3 cfs not including sone allotments for |ivestock which are
based on stock type and herd size. [If all water users exercise
their water rights to the fullest extent possible, the stream
woul d be dewatered for nostofthe water year. [t is not known,
however, what percentage of existing clains are valid or presently
in use.

Timber production, road building and the renoval of vegetation
from the floodplain for pasture and housing devel opnents have
Increased peak flows resulting in severe channel instability and
sedinent loading to the drainage system

Pollution from an abandoned mne and mll on Snowshoe Creek is

limting fish production on Snowshoe and Big Cherry Creeks,
tributaries to Libby Creek (My 1982).

FI SHPOPULATI ONS

Resi dent and Pre-em grant Fi sh

A mark-recapture popul ation survey was conducted on a
1,981.2-m section of Libby Creek fromthe Farmto Market Road
bridge downstream to the Chanpion Hawl Road bridge. The location
was selected for conparison with a simlarly placed popul ation
assessnent conpleted in 1977 (May 1982). CGamefish were conposed
Br|nar||y of rainbow trout and relatively fewer nunbers of eastern

rook trout and nountain whitefish (Table 24). Based on the
| engt h-frequency histogram (Appendi x Al9) and catch efficiency
curves pertaining to rainbow trout in Libby Creek (Appendix A20),
the population is best described in two groups:

Fi sh >75 mmthrough 155 nmTL
and Fi sh >155 mm t hrough 345 mm TL.

Results indicate a substantial decline in rainbow trout since

1977.  Lengt h-frequency histograms describe nodal |engths of
eastern brook trout (Appendix A2l).
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Table 24. Results of a mark-recapture population estimte con-
ducted in Libby Creek (T3ON R31W Sec. 36) during July
1986. Discharge 27.7 cfs.

Length Total Number Estimated Nunber

Ctegxy Capt ured Fi sh >75 mmper km
Rai nbow t rout (1986)

>75-155 mm 251 236 +66

>155- 345 mm 49 30 +13

Tot al 266 +79
Rai nbow trout (1977) 850 +161%/
Eastern brook trout

>75-210 mMm 38 25 +11
Mountai n whi tefish

>70-360 mn 12 o/

a/ Capture insufficient for estimate.

b/ Based on (P»0.80) (May 1982).
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M arant Fi sh

Based on sporadic fish trapping data during the spring
spawni ng runs of 1976, 1977 and 1981, My (1982) stated that
"Li bby Creek probably supports a run of 400-1, 000 rainbow trout
andi sthe nost inportant spawning and nursery tribut arJ down-
stream from Libby Dam" Average length of males captured during
thethreetrapping efforts were 408.9 nm 411.5 mm and 368.3 mm
whereas fenales were |arger averaging 472.4 nm 485.1 mm and
393.7 mm during 1976, 1977 and 1981 respectively.

A run of kokanee sal non was passed upstream through a traﬁ
structure near the mouth of Libby Creek by a comrercial whitefis
fisherman (Gary Smth, personal comunications). Although catch
information is inconplete due to inconsistent trapping effort, an
estimated 100 kokanee entered Libby Creek to spawn, suggesting
that Libby Creek and its tributaries may contribute recruits to
the Kootenai River and Kootenay Lake below Libby Dam

FLOW REQOMMENDATIONS

Five permanent transects were installed across riffle areas in
Li bby Creek (T30N, R31W Sec. 36). The WETP program was
calibrated to stage and discharge measurenents at flows of 318,
82.2 and 209.6 cfs. The lower and upper inflection points in a
plot of the wetted perimeter-discharge relationship occur at flows
of 9.0 and 22.5 cfs, respectively (Figure 40). Based on existing
fish populations, the wetted perimeter analysis and estinated
water availability, a flow of 22 cfs is recomrended for the |ow
flow period fromJuly 16 through March 3L

An average depth of 0.5 ft, required for mgrant fish passage,
is not met until flows equal or exceed 37.5 cfs §Tab|e 25). A
flow of 38.0 cfs is reconmended for the period fromApril 1
through July 15 in ensure a successful spawning run and to protect
spawni ng redds from dewatering.

Based on a reanalysis of data conpiled on Libby Creek by My
(1982) at a station approximtely 21 km upstreamfromits
confluence with the Kootenai River, inflection points occurred at
12 and 45 cfs (Figure 41). A flow of 15 cfs is recomrended for
Li bby Creek upstream of T28N, R30W Sec. 5 to Bear Creek during
the period fromJuly 16 through March 3L

A depth of 0.5 ft is not reached at all transects until flows

equal or exceed 35 cfs (Table 26). A fish passage flow of 35 cfs
I's recommended for the period fromApril 1 through July 15.
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Table 25. The average depth for five riffle cross-sections in
Libby Creek at selected flows of interest.

Fl ow Average depth (ft)

(cfs) CSl Cs2 Cs3 Cs4 Csb
9.0 .36 .29 .31 .29 .32

22.5 .57 .37 .53 .53 .51

37.5 .69 .50 .69 .10 .67
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Table 26. The average depth for four riffle cross-sections in
upper Libby Creek at selected flows of interest.
Average depth (ft)

Fl ow CS Cs2 Cs3 Cs4
(cfs)

12 15 37 41 42
35 1.16 .55 .90 . 66
45 1.23 .61 .50 .16
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Quartz creek

Description

Stream reach: Quartz Creek fromthe mouth on the Koot enai
River (T3IN, R32W Sec. 24) upstreamto Hennesy Creek (T32N R32W
Sec. 11) (Figure 42).

Streamlength: 14.7 km Total drainage area: 93.1 kmZ2.
Gadient: 30.8 mper km

Sour ceand Land Wse

Quartz Creek originates in Ransom Creek on the southern slopes
of the Purcell Muntains and flows south for 16.3 kmto the
Kootenai River. Approximately 3.3 percent of the drainage is
privately owned, nuch of which belongs to Chanpion International
and Burlington Northern. The remainder of the watershed is in the
Kootﬁnaib National Forest. Tinber production is the major |and use
in the basin.

Fl ows

Little flow information exists for Quartz Creek other than
sporadi ¢ neasurements from a stage-discharge station maintained by
the US Geol ogi cal Survey, \Water Resources Division (T3IN R32W
Sec. 24), and mscellaneous data conpiled by personnel of the
Kootenal National Forest. An annual hydrograph was constructed
based on best available information (Figure 43). Estimted nmean
annual discharge is 33.9 cfs.

Pot enti al Environnental Probl ens

Ti nber harvest nay increase sediment |oading and alter peak
ng\/\s resulting in channel stability problens and damage to fish
abitat.

FI SH PCPULATI ONS

Resi dent and Pre-em grant Fi sh

A mark-recapture popul ation estinmate was conducted in a
152. 4-m bl ocknetted section of stream ﬁroxi mately 1 kmabove the
nmouthon the Kootenai River. Gane fish were primrily Salno spp,
and relatively fewer numbers of bull trout (5 and nountain
whitefish (1) (Table 27). Based on a |ength-frequency histogram
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Figure 43. An estimated hydrograph for Quartz Creek based on a
conparison of seven concurrent flow neasurenents
made at the Fisher River USGS stage-discharge gauging
station and 117 mscel |l aneous mneasurenents.
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Table 27. Results of a mark-recapture popul ation estinate
conducted on lower Quartz Creek (T3IN, R32W Sec. 13)
during Septenber 1985. No flow on record

Length Total Number Estimated Nunber
Cat egory Capt ur ed Fish >75 mm per km
Salmo smaé
>45-75 mm 67 1,772 +1371R
>75-135 mm 54 709 +400
>135-295 mm 33 144 +38

TOTAL (>75 nm) 853 +438

Bull trout
>165-220 mm 6 59 +18%/

&/ Speci es conposition: RB=94.9%, WCT=4.3%, HYB=0.8%

b/ Length category subject to high variance in estimate of this
type.
e/ May be mgrating recruits, estinate questionable.
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(Appendi x A27) and a catch efficiency curve(Af)pendi X A23) the
Sal mo spp. popul ation is best described in three length groups:

Fi sh >45 mm t hrough 75 nm
Fi sh >75 mmthrough 135 mm
and Fi sh >135 mmthrough 295 nn TL

A two-pass popul ation estimte was conducted on a 182.8 neter
bl ocknetted section of Quartz Creek upstream of West Fork (%Jartz
Creek. Cane fish were primarily_Samospp., and relatively tewer
nunbers of bull trout and eastern brook trout (Table 28). A
| engt h-frequency histogram presents nodal |engths of Salno spp
(Appendi x A24).

M grant Fi sh

Abi-directional trap structure was installed approximtely 1
km above the nouth in Quartz Creek (T3IN R32W Sec. 13) to
capture migrants noving both upstream and downstream The
upstream mgrant trap was nonitored singularly fromApril 7, 1986
through April 14, 1986 when the downstream m granttrapbecame
functional. The traps continued to be nonitored through
September, 1986. The followi ng discussion pertains to captures
prior to August 31, 1986.

The first capture of upstrean1n13rants occurred on April 8,
indicating that the spawning run had already begun. The next
capture, however, took place on April 19 and catches were sparse
but consistent thereafter until md My when captures becane nore
frequent. The first fish sanpled were males, 50 percent of which
were unripe, suggesting that the run was at its onset. It is
therefore assumed that few fish mgrated beyond the trap side
prior to installation of the trap

Atotal of 96 Salmo spp. >180 nmwere captured mgrating into
Quartz Creek, whereas only 32 fish returned to the trap site.

~ The naximum |ikelihood estimate of the total mgrant [Jopull a-
tion, estimated usin§chnable’ s Miltiple Census Fornul a(Ri cker
1975), amounted to 280 fish, with a rar;{%e of 177 to 444 (p>0.95,
Poi ssogo). Speci es conposition was RB=90.8% WCT=l.5% and
HYB=7. 6%

Lengt h-frequency histogram for upstream and downstream
mgrants are simlar in nodal |engths indicating that the
assunption of a closed popul ation was not violated by recruitnent
of a different size category fromw thin the creek (Figure 44).
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Table 28. Results of a two-pass popul ation estimate conducted on
upper Quartz Creek (T32N, R32W Sec. 35) during July,
1986. Discharge 8.2 cfs.

Length Total Number Esti mat ed Nunber
Category Capt ur ed Fish >75 mm per km
salmo spp. a/ 39 224 +22
Bul | trout 23 142 +27
Eastern brook trout 14 b/

a/ Speci esconposition RB=10.3% WCT=84.6% HYB=5.1%
p/f>=undefined, i nsuf ficient for estimte.
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Figure 44  Length-frequency histograms of Salmo spp. captured while
migrating into (top) and out of Quartz Creek (bottam)
during the spring spawning run, 1986.
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i Both trap leads were breached sinultaneously on the follow ng
ates:

Date Estimated Tine Maxi mum Possible Tine
April 10 24 hours 36 hours
April 23 30 hours 36 hours
May 20 8 hours 18 hours
May 27 8 hours 12 hours
May 28 8 hours 12 hours

Bias due to fish passing undetectedthrouqbthetrap system was
consi dered negligible since unmarked and marked fish >180 nm were
assumed to have had random chances of escapement.

The timng of the spawning run was protracted extending from
approxi mately April 8 through June 26 (Figure 45).  Tagged
mgrants remainedinthe creek for an average of 19 days with a
range of 7 to 33 days at large. Catches were standardized as
I n(catch per day + 1), assumng catch rate was constant. \ater
tenperature range and di scharge (cfs) are overlaid on the plot.

Redd Survev

Redds (Salmp spp.) observed by field personnel were placed in
the follow ng categories:

_ Definite Probable
Trap site to 1.6 km above Hennesy Creek 96 82
Total west fork 12 6

A conparison of estimated spawners (utilizing that portion of
Quartz Creek above the trap site) to the nunber of redds classi-
fied as definite and probable, produced an estimate of approxi-
mately 1.4 fish per redd with a range of 0.9 to 2.3. he | ow
estimate of fish per redd probably reflects the large popul ation
of resident Salno spp which create redds indistinguishable from
those nade by sone mgrant trout. The sex ratio of individua
fish captured in the trap was 161 males to females

Fry Energencee

Fry energence traps described by Fraley et al. (1986) were
pl aced on five randonl y-sel ected, positively-identified Salno
redds and nonitored during the period from June 12 through
September 2, 1986. Fry were enunerated and rel eased fromthe
hol ding bottle (Table 29).
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Table 29. Captures of Salmp fry

Creek (T32N, R32W Sec.

Septenber 2, 1986.

In energence traps set in Quartz

35) fromJune 12 through

Nunber Capt ur ed

Date of Sanple Redd | Redd2 Redd3 Redd4 Redd 5
July 28 1 1 3 5 0
August 2 0 12 2 7 0
August 4 3 2 1 37 0
August 6 2 4 0 5 0
August 11 9 2 0 0 0
August 14 0 0 0 0 0
TOTALFORREDD 15 21 6 54 0
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Fry emergence averaged 19.2 fry per redd in 5 randomy
sel ected spawning sites. Based on the total number of positive
and probabl e redds (196), fry recruited to Quartz creek were
estimated at 3,763 young

Bull TroutM grants

A total of 24 adults were captured entering Quartz Creek to
spawn. The first two adults were caught on May 31, 1986; the
remai nder were sanPled between July 9 and Septenber 25. These
mgrants apparently escaped recapture on their downstream
mogration. Leaves and ice clogged the trap |eads causing
decreased trapping efficiency, precluding the possibility of a
statistical population estimate. Captures ranged in length from
316 to 765 mm(TL) (Appendi x A25).

A downstream mgration of bull trout recruits began on Apri
21 and ended on Septenber 19 as indicated by trap captures. Peak
catches occurred during June. Eighteen individuals >180 nm were
captured, other recruits captured were not representative of the
total run because smaller individuals coul d pass through the mesh
of the trap |eads.

Smal | er meshed |eads will be used for future sanpling during
the time of bull trout emgration fromthe stream

Results indicated that Quartz Creek is a major bull trout
production tributary for the Kootenai River above Kootenai Falls.

FLOW REQOMMENDATTONS

Five transects were permanent|y established across riffle
areas in Quartz Qreek approxi mately | kmabove the nout h (T3IN
R32W Sec. 13). the WETP programwas calibrated to stage and
di scharge neasurements at flows of 16.3, 51.3, 103.6, and 132.0.
The lower and upper inflection points in a plot of the wetted
perimeter-discharge relationship occurred at 7.0 and 17.5 cfs,
respectively (Figure 46). Based on the existing fish_Po ul ation
the wetted perineter analysis and estimated water availa |I|t¥, a
m ni num di scharge of 17.5 cfs is recommended for the low flow
period from August 1 through April 15

An average depth of 0.5 ft, required for successful passage of
mgrant spawners, is not net in all riffle transects until
di scharge equal s or exceeds 25 cfs (Table 30). A fish passage
flow of 25 cfs is therefore reconmended for the period of April 16
through July 31 to assunme a successful spawning mgration and to
protect spawning redds from dewat ering.
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Figure 46. The wetted perineter-discharge relationship for five
riffle transects on Quartz Creek, 1985-1986.

104



Tabl e 30. The average depth for five riffle transects in Quartz
Creek at selected flows of interest.

Fl ow (cfs) CSl CS2 Cs3 Cs4 CS5
7.0 .40 . 36 .45 .31 .10
17.5 .56 .55 .65 44 . 66
25.0 . 66 .65 .16 .50 .12
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Wl f Ceek

Description

Stream reach: WIf Creek fromits confluence with the Fisher
River (T29N, R29W Sec. 34) to the headwaters (T32N, R26W Sec.
31) (Figure 47).

Stream length: mouth to Little WIf Creek, 25.3 km Littie
WIf Creek to headwaters, 33.8 km Total drainage area: 547 k
Gadient: mouth to Little WIf Creek, 8.7 mper km Little WlIf
Creek to headwaters, 8.8 m per km

Sour ce and Land use

WIf Creek originates on the west slopes of the Salish Mun-
tains and flows south then southwest for 59.1 kmto its confluence
with the Fisher River. Approximately 65 percent of the Wlf O eek
drainage listed under private and state ownership. Chanpion
International and Burlington Northern are the mgjor private |and
owiers.  The remainder of the watershed is in the Kootenai
National Forest. Tinber production is extensive in the basin as
wel | as smaller parcels used for cattle ranching.

Fl ows

A continuous stage-discharge recorder was maintained by the
U.S. Ceol ogi cal Surn{y Wat er Resources Division, from 1967
t hr ough 1977 (T29N, R29W Sec. 35). Mean nonthly dlscharge and
eightieth percent|le exceedence floms are presented in Figure 48.
Mean annual discharge is 70.2 cfs.

Potential Environmental Probl ens

Wi f Ceek was extensively channelized during the railroad
relocation 1965-1968. Construction activities denuded |arge
expanses of land and created steep slopes along the railroad grade
and in channelized portions of the creek. Increased sedinent
| oading was severe.

Heavy tinber harvesting and cattle ranching activities have
increased erosion and destroyed nmuch of the original riparian
vegetation in the basin. Soils in the vicinity are predom nantly
unconsol i dated glacio-lacustrine silts, easily eroded when vegeta-
tion cover is depleted, resulting in i ncreased sedi nent pol [ution
and damage to the fishery habitat (My 1972).

106



L0T

bHeirtd

NT POINT
LOG JAM
BEAVER ACTIVITY
TRANSICY LOCATION
POTENTIAL FISN BAARIOR

FiSH TRAP
FISH BARRIOR
ELECTROFISHING SECTION »o
(73
[

WOLF CREEK

LITTLE
WOLF

Figure 47. A map of Wolf Creek showing the location of transects and other points of

interest. A total fish barrier at T31N, R26W, SE-1/4, Sec.33 is not on
this map.



WOLF CREEK

discharge
300
250
—
< 200
Q
S
&
150
b4
<
I
o
9100
o
50
0
-~ > (8] z [+ e} [+ 4 > 4 = o a
5 ¢ 8 % 8 % & % 3 3 2 ¥
MONTH

Figure 48. Mean nonthly flows (top line) and eightieth percentile
exceedence flows (bottomline) based on ten years of
daily stage records for WIf Creek (USGS.
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Figure 49. The wetted perimeter-discharge relationship for five
riffle transects on Wl f Creek 1985-1986.
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FI SHPOPULATI ONS

Resi dent and Pre-eni grant Fi sh

A mark-recapture popul ation assessment was conducted durin
August, 1986, on a 243.8-m section representative of WlIf Cree
chosen for its location between two natural channel features
presenting inpedance to fish movenent (T29N, R28W Sec. 29). Cane
fish were primarily rainbow trout (80) resulting in an estinmate of
455 +148 rainbow trout (> 75 mm) per km and fewer nunbers of
mountain whitefish (1). A length-frequency histogram presents
rai nbow trout nodal [engths (Appendix A26).

FLOW RECOMMENDATIONS

Five transects were permanent|ly installed across riffle areas
in WIf Creek (T29N, R28W Sec. 29). The WETP program was
calibrated to stage and discharge measurenents at flows of I[1.0,
37.5, and 275.8 cfs. The I ower and upper inflection points in a
pl ot of the wetted perimeter-discharge relationship occur at flows
of 7.0 and 12.0 cfs, respectively (Figure 49). Based on existing
fish populations, the wetted perineter analysis and water availa-
bility, a flowof 12.0 cfs is recommended for the [ow flow period
from Jul(i/ 1 through March 31. Discharge declines to bel ow the
recomended mnimum flow during a portion of this period during 8
of 10 water years indicating that fish habitat is sonetimes
suboptimal during portions of some water years (Table 31).
Recomended flows amount to 34.5 percent of the nmean annual
di scharge on record.

A m ni num average depth of 0.5 ft is not reached until flows
equal or exceedl5 cfs (Table 32). Consequently, a passage flow
of 15 cfs is recommended for the period fromApril 1 through June
30 to assure successful passage of spawning mgrants
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Table 31. Recommended mninum flows for WlIf Ceek and historical
water availability records based on ten years of daily
records (USGS).

Period of Focomaoed 80% Exceedence Mean Acre
VMt er Year Fl ows H ows Fl ows Feet
acrl - aris 12.0 8.2 10.5 312.3
OCT 16 - OCT 31 12.0 8.6 10.5 333.1
NY |- NO/ 15 12.0 8.6 11. 4 339.1
NOV 16- NOV 30 12.0 8.1 11. 4 339.1
DEC | - DEC 15 12.0 7.8 12.0 356. 9
XC16 - DEC 31 12.0 8.3 12.0 380.7
JAN 1 - JAN 15 12.0 5.8 22.2 660. 3
JAN 16 -JAW 31 12.0 8.6 22.2 704. 4
FEB | - FEB15 12.0 6.8 26.6 791.2
FEB 16 - FEB 28 12.0 7.8 26. 6 633.0
MAR | - MAR 15 12.0 11.2 68. 8 2046. 5
MAR 16 - MAR 31 12.0 11.9 68. 8 2182.9
APRI| - ARIS 24.0 24.3 263. 1 7825.9
AR16 - APR 30 77.0 76. 7 263.1 7825.9
MY 1 - MY 15 116. 03/ 116. 3 205, 7 8795. 6
MY 16 - WX 31 91.0 91.3 295.7 9382.0
JUIN |-JWN 15 38.0 37.9 82.3 2448.0
JUN 16 - JUN 30 29.0 29.1 82.3 2448.0
Ju | - Ju 15 13.0 12.8 29.6 880.5
JUuL 16 - JUL 31 12.0 8.7 29.6 939.1
AUG 1 - AG15 12.0 6.4 11.5 342.1
AUG 16 - AUG 31 12.0 5.2 11.5 364.9
S 1- 15 12.0 4.7 9.2 273. 7
SEP 16 - SEE' 30 12.0 5.8 9.2 273.7

50849. 4

a/ A doninant di scharge flow (approxi mated bankful discharge
pLesentIy émdeh ned) shoul d be maintained for 24 hours during
this period.
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Table 32. The average depths for five riffle transects in Wlf
Creek at selected flows of interest.

Aver age depth (ft)

Fl ow (cfs) CSl €S2 cs3 cs4 CS5
7 .35 .40 44 .48 AT

12 44 AT AT . 66 .54

15 .50 .52 .53 12 .58
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REANALYSIS OF STREAMS INVESTIGATED BY MAY (1982)

The following is a sumary of several tributaries researched
by May (1982), reanalyzed wth the updated wetted perineter
anal ysis. The new program equates the |owest elevation in each
riffle cross section to water stage at zero flow This provides a
known intercept in the log-linear relationship between stage and
di scharge, increasing accuracy in the calculation of predicted
water stage at selected |ow discharges. The result is increased
sensitivity in the estimation of wetted perineter at flows of
interest.

Bobtai | O eek

Bobtail Creek fromits confluence with the Kootenai R ver
(T3IN, R3I'W Sec. 30) to the junction of Bull Creek (T3IN
sec. 5).

Inflection points occur at 5 and 10 cfs (Figure 50).

A mnimumflow of 5 cfs is recommended for the |ow flow period
fromJuly 1 through March 31.

The fish passage requirement is met when flows equal or exceed
18 cfs (Table 33). A passage flow of at |east 18 cfs should be
mai ntained from April 1 through June 30.

East Fork of the Bull H ver

~ East fork of the Bull River fromits confluence with the Bull
River (T27N, R33W Sec. 12) upstreamto the junction of the East
and North forks (T27N, R32W Sec. 14).

Inflection points occur at 20 and 50 cfs (Figure 51).

As the recommended migrant passage depth is met when flows
equal or exceed 10 cfs (Table 34), a flow of 35 cfs is recomended
year-round to maintain fishery habitat and to assure successful
mgrant passage. The recommended flow is set at 35 cfs rather
than the optinmum flow of 50 cfs because available flows in the
East Fork generally fall below 50 cfs, and 35 cfs is appropriate
for maintaining adequate bank cover and wetted riffle areas.

Fortine Creek
Fortine Creek fromits confluence with Gave Creek (T35N
R26W Sec. 15), upstreamto the junction of Edna Creek (T33N
R6W sec. 2).

Inflection points occur at 35 and 55 cfs (Figure 52).
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Figure 50. The wetted perineter-discharge relationship for five
riffle transects on Bobtail Creek (May 1982).
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Figure 51. The wetted perineter-discharge relationship for five
riffle transects on the East Fork of the Bull River

(May 1982).
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Table 33. Average depths for five riffle transects on Bobtail
Creek at selected flows of interest.

Average Depth (ft)

Fl ow (cfs) CS CS2 Cs3 Cs4 CS5
5 42 .67 .39 .53 42

10 .51 19 .43 .63 .56

18 .60 . 86 .52 13 .10

114



Table 34. Average depths for five riffle transects on the East
Fork of the Bull River at selected flows of interest.

Average Depth (ft)

Fl ow (cfs) CSl Cs2 cs3 CHA CS5
10 4,22 .51 .51 75 .58
20 3.33 .63 .63 .92 14
50 2.98 . 88 .83 1.1 .94
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FORTINE CREEK
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Figure 52. The wetted perimeter discharge relationship for five
riffle transects on Fortine Creek (My 1982).
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The recommended fish passage depth is met when flows equal or
exceed 28 cfs (Table 35). Consequently, a flow of 40 cfs is
recomended year-round to maintain fishery habitat and to assure
successf ul m grant passage.

O Brien Creek

OBrien Creek fromits confluence with the Kootenai River
T3IN, R33W Sec. 18), upstreantothe junction of the North Fork
T32N, R33W Sec. 7).

Inflection points occur at 16 and 27.5 cfs (Figure 53).

A mninum flow of 27.5 cfs is recoomended for the |ow flow
period fromJuly 1 through March 31, Discharge has been observed
to fall below the recomended flow during portions of sone water
years.

The fish passage requirement is met when flows equal or exceed
30 cfs (Table 36). A passage flow of at |east 30 cfs should be
mai ntained from April 1 through June 30.

Pi nkham O eek

Pi nkham Creek fromits confluence with Libby Reservoir [T35N,

R28W Sec. 5), upstreamto the 'éuncti on of the East and West forks
of PinkhamCreek (T34N, R27TW Sec. 32).

Inflection points occur at 5 and 35 cfs (Figure 54).

A flowof 5 cfs is reconmended forthel ow flow period from
July 1 through March 31.

The dom nant di schar ge/ channel mor phol ogy concept was usedt o
deternmne the flows during the hi %h flow period fromApril 1
through June 30, rather than the fish passage criteria. The high
flows that are needed to maintain existing stream norphol ogy and
provide a flushing action are higher than the flow required for
fish passage.

Monthly flow recomendations for the |ow and high flow periods
are conpared in Table 37 to the nedian monthly flows of record, as
derived from USGS flow records for the gauge near the nouth of
Pi nkhamCreek.  The fl ow reconmendati ons woul d require that all
the water during a normal water year be maintained instream from
approxi mately August through March.
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Table 35. Average depths for five riffle transects on Fortine
Creek at selected flows of interest.

Aver age Dept h (ft)

Fl ow (cfs) CSl CS2 Cs3 Cs4 CS5
28 .57 .50 .73 .55 .75
35 .63 .55 .10 .60 .82
55 77 .64 .81 .671 .96
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Figure 53. The wetted perinmeter-discharge relationship for five
riffle transects on O Brien Creek (My 1982).
PINKHAM CREEK
33
]
3%
28 -
[
o
V23<
a
o
z
18 A
130 20 0 60 ) 100

FLOW (CFS)
Figure 54.

The wetted perineter-discharge relationship for five
riffle transects on Pinkham Creek (My 1982).
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Table 36. Average depths for five riffle transects on OBrien
Creek at selected flows of interest.

Aver age Depth (ft)

Fl ow (cfs) CSl CS2 Cs3 cs4 CS5
16 .63 .54 41 11 .54
27.5 .69 .63 .49 7 . 66
30 11 .64 .51 7 .68
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Table 37. Conparison of the instreamflow recomendations for
Pi nkham Creek to the approxi mated median flows of
record (May 1982).

I nstreamFl ow Approximate M%? Fl ows
Recomrendat i ons a/ of Recor
CFS CFS AF

January 5.0 1.72 108
February 5.0 1.24 69
Mar ch 5.0 4.93 303
April 1-15 5.3 20.6 613
April 16-30 36.3 76.3 2,270
May 1-15 73.5%/ 128.3 3,816
My 16-31 50.2 116.9 3,709
June 1-15 31.0 54.4 1,618
June 16- 30 11.0 31.3 931
July 5.0 9.97 613
August 5.0 1.38 85
Sept enber 5.0 0.79 47
Cct ober 5.0 0.66 41
Novenber 5.0 3.01 179
Decenber 5.0 2.32 143

13,5459/

&/ Derived using the wetted perineter/inflection point nmethod and
the domnant discharge/channel norphol ogy concept.

5 Derived fromflow records for a 9-year period of record
(between 1973 and 1981 water years) for the USGS gauge on
Pi nkahm Creek, 1.5 kmupstreamfromLak&oocanusa.

o/ The bankful discharge, which is presently undefined, should be
mai ntained for 24 hours during this period.

74 Appoxi mate vol une of water normally available on an annual
basi s.
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Pi pe O eek

Pipe Creek fromits confluence with the Kootenai River (T3IN
R3IW Sec. 30), upstreantothe junction of the East Fork (T33N
R31W Sec. 16).

Inflection points occur at 16.0 and 27.5 cfs (Figure 55).

A mninmumflow of 16 cfs is recommended for the low flow
period fromJuly 1 through March 31. Water availability does not
normal Iy suport the optinumflow of 27.5 cfs.

The fish passage requirenent is met when flows equal or exceed
25 cfs (Table 38). flow of at least 25 cfs should be maintained
from April 1 through June 30.

Fock @ eek

Rock Creek fromits nouth on the O ark Fork near Noxon,
Mont ana (T26N, R32W Sec. 32), upstreamto Rock Creek Meadows

(T28N R31W Sec. 6).
Inflection points occur at 9.0 and 16.0 cfs (Figure 56).

The reconmended fish passage depth is nmet at all transects
when flows equal or exceed 10 cfs (Table 39). Consequently, a
flow of 16 cfs is recoomended for the entire year to maintain
fishery habitat and to ensure successful mgrant passage.

Ross Creek

Ross Creek fromits confluence with Bull Lake (T28N, R33W
Sec. 4), upstreantothe junction of the South Fork of Ross Creek
(T28N, R34W Sec. 15).

Inflection points occur at 20 and 70 cfs (Figure 57).

A mninmumflow of 20 cfs is reconmended for the [ow flow
period fromJuly 1 through March 31.

The fish passage requirement is met when flows equal or exceed
30 cfs. A flow of at least 30 cfs should be maintained from
April 1 through March 31 (Table 40).

Yaak Ri ver
Yaak River fromits nmouth on the Kootenai River (T32N, R34W
Sec. 5), upstreamto the Yaak Falls (T33N, R33W Sec. 4). Yaak

Falls l;pstreamto its confluence with Spread Oreek (T35N, R33W
sec. 10).
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Figure 55. The wetted perimeter-discharged relationship for five
riffle transects on Pipe Creek (May 1982).
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Figure 56. The wetted perineter-discharge relatlonshlp for five
riffle transects on Rock Creek (My 1982).
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Table 38. Average depths for five riffle transects on Pipe Creek
at selected flows of interest.

Aver age Depth (ft)

Fl ow (cfs) CSl Cs2 Cs3 CHA CS5
16 .67 .40 A7 .64 41
25 .65 .52 .55 .76 .52
27.5 .65 .55 .56 .78 .54
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Tabl e 39. AveraPe depths for five riffle transects on Rock Creek
at selected flows of interest.

Aver age Dept h (ft)

Fl ow (cfs) S Cs2 Cs3 CA CS5
g 52 60 49 57 73

10 53 62 52 59 .76

16 .58 69 60 71 91
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Figure 57. The wetted perineter-discharge relationship for five

riffle transects on Ross Creek (My 1982).
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Table 40. Average depths for five riffle transects of Ross Creek
at selected flows of interest.

Average Depth (ft)

Fl ow (cfs) CSl €S2 Cs3 csd CS5
20 1.10 42 .51 73 74
30 1.23 .52 .62 .80 . 86
70 1.56 .18 .89 .18 1.14

127



Yaak River mean monthly discharge and eightieth percentile
ex)ceedence flows are provided in the annual hydrograph (Figure
58).

Inflection points occurred at 110 and 170 cfs in the Lower
Yaak River and 97.5 and 145 in the upstreamreach (Figures 59 and
60). Due to the high fishery value of the Yaak River and
simlarities in the hydrology within the two reaches, an overall
flow reconmendation is set for the entire designated |ength of
river (Table 41). A mnimum passage flow of 77.5 cfs will be
satisfied if instreamflow recommendations are inplemented as
stated. Reconmended flows in the |ower section amobunt to 45.6
percent of the nean annual flow on record.

Young Q eek

Young Creek fromits confluence with Libby Reservoir (T37N
R28W Sec. 24) upstreamto the confluence of the South Fork (T37N,
R29w, sec. 14).

Inflection points occur at 3.0 and 8.0 cfs (Figure 61).

Based on a reanal ysis of data conpiled by May (1982) an
optimal mnimmflow was identified as 8 cfs; however a flow of 5
cfs was previously applied to Young Creek for the [ow flow period
fromJuly 1 through April 30. To be consistent with previous
recommendations, the mninmm flow recomendation will be
mai ntained as stated.

The fish passage requirement is net when flows equal or exceed
30 cfs (Table 42). A passage flow of at least 30 cfs is needed to
ensure successful mgrant passage; however, a passage flow of 25
cfs was previously applied to the period from My 1 through June
30, therefore the recommended flow will be maintained at 25 cfs.
This shoul d be adequate to maintain passage.
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Figure 58. Mean nonthly flows (top Iine) and eightieth percentile
exceedence flows (bottomline) based on ten years of
daily stage records for the Yaak River (USG).
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Figure 59. The wetted perineter-discharge relationship for five
riffle transects on the |lower Yaak River (My 1982).
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Figure 60. The wetted perineter-discharge relationship for five

riffle transects on the upper Yaak River (My 1982).

130



Table 41. Recommended mininum flows for the Yaak River and
historical water availability records based on ten
years of daily records (USG).

Period of Recommen 80% Mean  Acre Mediag
Wt er Year Fl ows2 Exceedence Fl ows Feet Flows?/
(lower) (upper) Fl ows
QGCr 1 - OCT 15 170.0 145.0 128.8 168.5 5012.0 183
OCT 16 - OCT 31 170.0 145.0 144.0 168.5  5346.2 183
Nov | - NV 15 170.0 145.0 154.1 273.5 8135.3 231
NOV 16 - NO/ 30 170.0 145.0 155.9 273.5 8135.3 231
DEC 1 - DKC15 170.0 145.0 144.7 384.8 11445.9 219
DEC16 - DEC 31 170.0 145.0 146.9 384.8 12208.9 219
JAN 1 - JAN15 170.0 145.0 119.0 269.0 8001.4 233
JAN16 - JAN 31 170.0 145.0 141. 3 269.0 8534.8 233
FEE3 1 - FEB 15 170.0 145.0 146. 7 339.4 10095. 4 319
FED 16 - FEB 28 170.0 145.0 156. 8 339.4 8076.4 319
MAR1 - MAR 15 170.0 145.0 205.3 530.7 15785.7 404
MAR 16 - MAR 31 170.0 145.0 270.6 530.7 16838.1 404
APR 1 - aprR 15 300.0 300.0 624.8 1,524.3 45340.3 1,006
APR 16 - APR30 , 300.0 600.0 1,129.I 1,524.3 45340.3 1,375
MAY 1 - MAY 15/1200.0 1200.0 2,326.0 3,246.3 96561.2 3,372
MAY 16 - MAY 31 1800:0 1800.0 2,681.8 3,246.3 10299.8 4,302
JWINI -JUN 15 1200.0 1200.0 1,556.0 1,844.5 54864.7 2,914
JUN 16 - JUN 30 600.0 600.0 776.5 1,844.S 54864.7 1,410
Ju | - JuL 15 300.0 300.0 392. 7 578.8 17216.4 707
JUuL 16 - JW 31 170.0 145.0 220. 8 578.8 18364.1 343
AUG 1 - AUG 15 170.0 145.0 166. 9 225.5 6707.5 196
AGL6 - AUG 31 170.0 145.0 125.8 225.5 7154.7 196
SEP 1 - S 15 170.0 145.0 116.0 175.0  5205.4 164
SEP 16 - SEP 30 170.0 145.0 122.8 175.0  5205.4 164
576803. 6

&/ Derived from the dom nant di scharge/ channel norphol o%y
concept, the wetted perimeter/inflection point nethod and the
trout passage requirement.

5 Derived froma nine- year period of record (1965-1973) for the
USGS gauge | ocated .32 kmupstreamfromthe nmouth of the Yaak
River.

S/ Aflow of 6,400 cfs (the approxi mte bankful discharge) shoul d
"be maintained for 24 hours during this period (My 1982).
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Figure 61. The wetted perineter-discharge relationship for five
riffle transects on Young Creek (My 1982).
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Table 42. Average depths for five riffle transects on Young Creek
at selected flows of interest.

Aver age Dept h (ft)

Fl ow (cfs) CSl Cs2 Cs3 Cs4 CS5
3 37 .19 .31 .38 .y

8 .55 . 26 .48 .43 27

25 .78 .52 74 .88 AT

30 .83 57 79 .96 .51
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RECOMMENDATIONS
| nst reamFl ow

To maintain the spawning potential of the stream it is
I nportant that instream flow recomendations resulting from
investigations in the Kootenai watershed be protected by applica-
tion to the DNRC A basin-w de approach should be inplenented with
flow recormendations filed in groups based on the degree of
conflict, stream location and fishery information, to facilitate
consideration This shoul d be acconplished with mninmm delay to
secure a tinely priority date and to bal ance fishery requirements
with future water use. Major forks of the tributaries in this
report, and upper stream reaches exhibiting dissimlar hydrologic
ch%;acteristics, shoul d be researched to clarify instreamfl ow
needs.

Fish Populations

Fi sh popul ation estimtes were perforned durin%]late sunmer
and fall to avoid the capture of Salno spp. during their spawning
run and to target resident and pre-emgrant fish.  E ectrofishing
results do not identify the streamis inportance to spawning adults
but instead indicate the streams ability to support a resident
population and recruits. In this study, the location of the
sanpl ed reach corresponded to a representative stretch of stream
near the established riffle transects. Transects were, in nost
cases, installed near tributary mouths where the hydrologic
conditions were often erratic and fishery habitat was |ess
optimal, and thus |ess capable of supporting the quantity of fish
than portions further upstream For this reason, popul ation
surveys may underestimate the tributary's inportance as a rearing
stream The entire identified stream reach should be considered
for placement of the sanpling section.

Kokanee Spawning
N[%rant kokanee sal mon entered the Fisher and Tobacco rivers,
and Libby Creek during fall. H gh autum flows dislodged fr

traps and scoured marked redds or buried them beneath thic

deposits of sediment and debris, consequently, efforts to estimte
fry survival in the Tobacco River failed. Further research is
needed to determne the inportance of Mntana's Kootenai River
tributaries to kokanee spawning success. It is apparent that
Canadian tributaries quport the majority of kokanee reproduction
(Huston et al. 1984). They should be protected from degradation
I f kokanee are to be maintained as the most inportant sportfish in
Li bby Reservoir
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Nat i ve Rai bow Tr out

Cal l ahan Creek is one of two Kootenai River tributaries in
Montana known to contain a genetically isolated population of
native rainbow trout. Genetic contam nation and habitat degrada-
tion should be avoided to preserve this remaining population.

Fi sh Barri er Renoval

A rock barrier located at the mouth of Barron Creek shoul d be
modified into a step-like cascade to allow for mgrant Eassage
during spring. The drainage is simlar to Bristow Creek which
devel oped a substantial run of westslope cutthroat, rainbow and
hybrid trout. Debris and log jams deemed to be barriers should be
removed fromBarron, Bobtail, Bristow, Deep, Fivemle, Pinkham
Pipe and Quartz creeks to ensure access to spawning areas.
Barriers may formin other tributaries as well. However, debris
renoval shoul d be conservative because partial blockage of the
channel is desirable for cover, pool production and gravel
deposi tion.

Mgrant passage during fall low flows is especially inportant
in creeks supporting bull trout spawning (e.g. Gave, Libby, Pipe
and Quartz creeks, and the Fisher River). Rock and |og jans
il1legally erected to create recreational "sw mmng holes" should
be breached prior to the low flow period when water flows through
rather than over the structures, presenting barriers to mgrants

Tributary Habitat

Protection of the aquatic habitat in Kootenai River tribu-
taries is of paramount inportance to the naintenance of the
resident fishery resource. This report sunmarizes research to
support efforts to maintain existing stream flow conditions
favorable for fish production. Sedinent pollution and channel
instability caused by man's activities in the Kootenai Drainage,
however, are additional threats to juvenile recruitnent and food
production. If present trends continue, it is likely that the
cumul ative effects will result in damage to this valuable inland
fishery. A conprehensive approach by cooperating |and managenent
agencies is needed to assess the extent of present environmenta
problens and to determne nethods for elimnating harnfu
contributing factors.
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eastern brook trout
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BIG CREEK

salmo spp.
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Apperdix B, Flow recommendations for tributaries to the Kootenai drainage and Clark Fork drainage required for
successful migration, spawning and rearing of game fish

d

Reach Boundaries Trib. Low flow Passage

STREAM NAME Lower Upper to (cfs) Dates flow (cfs) Dates
Barron Creek 32N, 29,527 32N,30W, 522 LK 2.0 JUL 1 - MAR 31 12.5 BPR 1 - JUNE 30
Big Creek 35N, 29W, S3 35N, 30w, 528 LK 19.0 OCT 1 - OCT 31

18.0 NV 1 - NOV 30

19.0 DEC 1 - DEC 31

19.0 JAN 1 - JanN 31

19.0 FEB 1 — FEB 28

19.0 MAR 1 - MAR 31

37.5 APR 1 - APR 16 37.5 APR 1 - JUL 15

110.0 APR 16- APR 30 37.5

324.0 MAY 1 - MAY 16 37.5

269.0 MAY 16~ MAY 31 37.5

151.0 JUN 1 - JuN 15 37.5

60.0 JUN 16— JUN 30 37.5

37.5 JuL 1 - JUL: 15 37.5

19,0 JUL 16- JUL 31

19.0 AUG 1 - AUG 31

15.0 SEP 1 - SEP 15
Big Cherry Creek 30N,31W,S14 29N,31W, 52 Ic 20.0 JUL 1 - MAR 31 50.0 APR 1 - JUN 30
Bobtail Creek 31N, 31W,530 31N, 31w, 85 KR 5.0 JUL 1 - MAR 31 18.0 APR 1 -~ JUN 30
Bristow Creek 32N, 29W, 515 32N,30wW, 52 LK 12.0 JUL 16— MAR 31 13.0 APR 1 -~ JUL 15
U. Callahan Cr. 31N, 34,521 60N, 25,534 ER 50.0 JUL 1 - MAR 31 75.0 APR 1 - JUN 30
L. Callahan Cr. 31N, 34W,S513 31N, 34w, 521 KR 60.0 JUL 1 - MAR 31 75.0 APR 1 - JUN 30
U. Deep Creek 35N, 25W, 529 35N, 24W, 817 FC 4.0 JUL 1 - MAR 31 30.0 APR 1 - JUN 30
L. Deep Creek 35N, 26W,525 35N, 25W, 529 FC 8.0 JUL 1 - MAR 31 30.0 APR 1 - JUN 30
E. Fk. Bull River 27N,33w,S12 27N,32wW,514 CF 35.0 ENTIRE YEAR 35.0
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Reach Boundaries Passage
STREAM NAME Lower Upper Dates flow (cfs) Dates
Fisher River 30N, 29W, 517 274, 28W, 827 OCTOBER
NOVEMBER
DECEMBER
JANUARY
FEB 1 — FEB
FEB 16— FEB
MAR 11- MAR
MAR 16- MAR
APR 1 - APR 100 APR 1 - JUL 15
APR 16- APR 100
MAY 1 - MAY 100
MAY 16- MAY 100
JUN 1 - JUN 100
JUN 16— JUN 100
JUL 1 - JUL 100
JUL 16~ JUL
ADGUST
SEPTEMBER
Fivemile Creek 32N, 28W, 518 32N,27W,S19 IK 0 JUL 16— MAR 20.0 APR 1 -~ JUL 15
Fortine Creek 35N, 26W, 515 33N, 26W, 52 KR 35.0 ENTIRE YEAR 35.0
Grave Creek 35N, 26W, S15 37N, 24W, 529 KR 70.0 ENTIRE YEAR 70.0
Libby Creek 30N, 31w, 82 27N,31W, 821 KR 22.0 JUL 16— MAR 38.0 APR 1 - JUL 15
O'Brien Creek 31N,33W,518 32N,33W,57 KR 27.5 JUL 1 - MAR 31 30.0 APR 1 - JUN 30
Pinkham Creek 35N, 28W, 85 34N, 27W,S32 LK
5.0 OCTOBER
5.0 NOVEMBER
5.0 DECEMBER
5.0 JAENUARY
5.0 FEBRUARY
5.0 MARCH
5.3 APR 1 - APR



4

Appendix B, page 3

Reach Boundaries Prib. Low flow Passage
STREAM NAME Lower Upper to {c£fs) Dates flow {(cfs) Dates
Pinkham Creek, continued 36.3 APR 16- APR 31
73.5 MAY 1 - MAY 15
50.2 MAY 16— MAY 31
31.0 JUN 1 - JUN 15
11.0 JUN 16- JUN 30
5.0 JULY
5.0 AUGUST
5.0 SEPTEMBER
Pipe Creek 31N,31W,530 33N, 31w, 316 KR 16.0 JUL 1 - MAR 31 25.0 APR 1 — JUN 30
Quartz Creek 31N,32W,524 32N, 32w, 511 RR 17.5 AIG 1 - APR 15 25.0 APR 16— JUL 31
Rock Creek 26N,32W,532 26N,31W, 86 CF 16.0 ENTIRE YEAR 16.0
Ross Creek 28N, 33w, 54 28N, 344,515 BL, 20,0 JUL 1 - MAR 31 30.0 APR 1 - MAR 31
Tobacco River LK (Lower)
36N, 27W, S8 35N, 26W.S15 95.0 OCTOBER
95.0 NOVEMBER
95.0 DECEMBER
95.0 JANUARY
95.0 FEBRIJARY
85.0 MARCH
110.0 APR 1 - APR 15 110.0 APR 1 - JUL 15
110.0 APR 16~ APR 30 110.0
200.0 MAY 1 - MaY 15 110.0
400.0 MAY 16— MAY 31 110.0
400.0 JUN1-JuN 15 110.0
200.0 JUN 16- JUN 30 110.0
110.0 JUL 1 - Jun 15 110,0
95.0 JUL 16~ JUL 31
95.0 AUGUST
95.0 SEPTEMBER
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Reach Boundaries Trib. Low flow Passage

STREAM NAME Lower Upper to (cfs) Dates flow {cfs) Dates

Wolf Creek 29N,29W, S34 32N, 26W, 531 FR 12.0 OCTOBER
12.0 NOVEMBER
12.0 DECEMBER
12.0 JANUARY
12.0 FEBRUARY
12,0 MARCH
24,0 APR 1 -APR 15 15 APR 1 - JUN 30

7.0 APR 15 - APR 30 15
116.0 MAY 1 - MAY 15 15

91.0 MAY 16 - MAY 31 15
38.0 JIN1I -JUN 15 15
29.0 JUN 16 - JUN 3G 15

13.0 JuUL 1l -JUL 15
12.0 JUL 16 - JUL 31
12.0 AUGUST
12.0 SEPTEMBER
Yaak River (Lower)
32N,34W, S5 33N,33W,54 KR 170.0 OCTCBER
170.0 NOVEMBER
170.0 DECEMBER
170.0 JANUARY
170.0 FEBRUARY
170.0 MARCH
300.0 APR 1 - APR 15
600.0 APR 16- APR 30
1200.0 MAY 1 - MAY 15
13800.0 MAY 16— MAY 31
1200.0 JUN 1 - JUN 15
600.0 JUN 16- JUN 30
300.0 JUL 1 - JUL 15
170.0 JUL 16- JUL, 31
170.0 AUGUST
170.0 SEPTEMBER
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Reach Boundaries Trib. Low flow Passage
STREAM NAME Lower Upper to (cfs) Dates flow (cfs) Dates
Yaak River, 33N, 33w, 54 35N, 33W, 510 (Upper)
cont.inued 145.0 OCTOBER

Young Creek 37N,28W,524 37N, 29,514 LK

U'|U'ILHU'IU'IU1U!LDLH:.HUIU1
* . »
[ Mow Jon N ow [ on o Jow R an e R ow R ]

MAY 25.0 MAY 1 - MAY 31
JUNE 25.0 JUN 1 - JUN 30

[yv oV

SEPTEMBER
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Apperdix C. Fishery information, compiled by Montana Fish, Wildlife and Parks, pertaining to streams under
investigation.
Associated
Fisheries Coordinates discharge
Stream Name information of study site Species Estimate Date {cfs)
Barron Creek 2-pass estimate  32N,29W,S521 EBT 1,537 +139/km Jul 1985 1.9
Salmo spp. 83 +55/km Jul 1985 1.9
RB=0,0%
WCT=67.0%
HYB=33,0%
Big Creek Mark-recapture 35N,29W,532 Salmo spp. 819 +388/km Aug 1986 37.5
estimate RB=63. 4%
WCT=16.8%
HYB=19.8%
Big Cherry Mark-recapture 30N, 31w, 835 RB 873 +604/km Aug 1986 24.3
Creek estimate
Bobtail Creek Migrant Trap 31N, 31W,530 RB immigrants 305 minimum Spring 1980
Minimum estimate RB immigrants 378 minimum Spring 1980
BB immigrants 155 minimum Spring 1978
RB recruits 5,000-7,000/yr 1978-1979
Bristow Creek 2-Pass estimate  32N,29W,S10 Salmo spp. 1,179 +143/km Jul 1985 6.6
RB=4.0%
WCT=50, 0%
HYB=46,0%
Migrant Trap 32N, 29,510 Salmo spp. 285 (224-33¢6) May 12-Jun 29
Schnabel estimate RB=9, 5% 1:2 male to female 1986
WCT=66.9%

HYB=23.6%
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Asgociated
Fisheries Coordinates discharge
Stream Name informaticon of study site Species Estimate Date {cfs)
Bristow Redd survey Trap to source Salmo spo. 44 definite, Spring 1986
(continued) 39 probable
~3 fish/redd
Bull River U/ fish census 3 Class-l pools WCT 7.3/92.9m% surface area Aug 1981
East Fork EBT 8.6/92.9m2 surface area
{May 1982) o 1.3/93.9m2 surface area
MAF 3.3/92.9rn2 surface area
Callahan Creek Mark-recapture 31N, 340,520 RB 906 +551/km Aug 1986
estimate
Deep Creek 2-pass estimate 32N, 28w,524 Salmo spp. 465 +128/km Jul 1985
RB=83.0%
WT=10.7%
HYB=6. 3%
EBT 243 +160/km
Fisher River Mark-recapture 28N, 29,512 RB 354 +92/km Aug 1986 73.4
estimate EBT 4 +1/km Aug 1986 73.4
RB 246 +153/km Oct 1970
RB 525 +310/km Ang 1971
Migrant trap MAF 2,015 minimum Fall 1971
M 2,641 minimum Fall 1970
MAF 1,131 minimum Fall 1969
Fivemile Creek 2-pass estimate  32N,28W,S524 Salmo spp. 465 +128/km Jul 1985
RB=83.0%
Wr=10.7%
HYB=6.3%
EBT 243 +160/km
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Associated
Fisheries Coordinates discharge
Stream Name information of study site Species Estimate Date {cEs)
Fortine Creek Sparse migrant trap information
(May 1982) Mark-recapture Sec.1 WCT 331 +122/km Jul 1971
estimate WCT 397 +79/Kkm Ang 1970
ERT 735 +206/km Jul 1971
EBT 1450 +363/km Ang 1970
Sec. 6 RB 312 +97/km Jul 1971
RB 335 ¥114/km Aug 1970
WCT 121 +59/km Jul 1971
WCT 184 163/km Ang 1970
EBT 531 +133/km Jul 1971
EBT 797 ¥215/km Aug 1970
Grave Creek Mark-recapture 32N, 26W,S14 Salmo spp. 428 +151/km Sep 1986 42.8
RB=73.,5%
WCT=T7.2%
HYB=19.3%
EBT 142 +105/km
Libby Creek Mark-recapture 30N,31W,336 RB 266 +79/km Jul 1986 27.7
EBT 25 +11/km Jul 1986 27.7
(May 1982) Mark-recapture  30N,31W,536 RB 850 +161/knd 1977
Sparse migrant trap information (May 1982) a/
O'Brien Creek  Mark-recapture 32N, 33W,S32 WCT 10.8 +2.6/92.9m2 Aug 1979
surface _area
(May 1982) UMW fish census 32N, 3W,S32 WCT 22.7/92.9m?
surface area
Pinkham Creek  U/W fish census  35N,27W,S31 RB 59.1/92. 9m? Aug 1981
surface area
Redd survey Total Creek WoT 135 redds 1978
WCT 231 redds 1977
Population est, WCT 400-600 redds 1977-1978

Based of redd count

a/ Based on 80% confidence limit
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Associated
Fisheries Coordinates discharge
Stream Name information of study site Species Estimate Date {cts)
Pipe Creek Migrant trap
minimum estimate 31N,31W,S30 RB 85 minimum Mar 17-Apr 20, 1981
RB 78 minimum Mar 3 ~ May 20 1977
RB 54 minimum Mar 18-Apr 5, 1976
U/W fish census  31N,31W,520 RB 32.6/92. 9m?
surface area Angust 1981
Quartz Creek Mark-recapture 31N,32W,513 Salme spo 853 +438/km Sep 1985
RB=94.9%
WCT=4.3%
=0.8%
b/ 59 +18
2—pass estimate  32N,32w,535 Salmo spp 224 +22 Jul 1986 8.2
RB=10,3%
WCT=84.6%
=5.1%
%B_/ 142 +27
Migrant trap
Schnabel estimate 31N,32W,S513 Salmo spp. Apr 8 - Sep 9, 1986
RB
WCT
HYB
DV immigrants
IV recruits
Redd survey Trap to sources Salmo spp. 108 definite, 1976
88 probable,
Fry emergence Total Quartz Cr. Salmo spp. Jun 12-Sep 2, 1986
Ross Creek UM fish census 28N, 34W,S7 WOT 9.9/92.9m? Aug 1981
(May 1982} surface area

b/ May be migrating population
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Associated

Fisheries Coordinates discharge
Stream Name information of study site Species Estimate Date {cfs)
Tobacco River Mark-recapture 36N,27W,58 Salmo spp. 156 +62/km Ang 1986 89.4
RB=96.6%
WCTr=1.7%
HYB=1.7%
Aerial spawning Tobacco River ROK 3,000-5,000 migrants Oct 1985
Migrant estimate
{(May & Huston, Migrant capture Tobacco River Salmo spp.
1980) RB=92,0% 5,937 +2,375 migrants Apr-Jul 1979
WCT=8.0% 516 +181 migrants Apr-Jul 1979
Wolf Creek Mark-recapture 29N, 28wW,529 RB 455 +148/km Ang 1986
estimate )
(May 1972) Mark-recapture Sec. 6 BB 154 +112/km Oct 1971
estimate Sec. 1 RB 314 +88/km Aug 1970
Chan. Ch. 10 BB 69 +26/km Oct 1971
Chan. Ch. 10 RB 331 +53/km Aug 1970
Yaak River Migrant Trap MAE 53 minimum Sep 29-Nov 4, 1971
S Minimum estimate KOK 11 minimum
(May 1982) UM fish census  33N,33W,S30 RB 2.0/92.9m? Aug 1981
surface area
(May 1982) UM fish census  33N,33W,S30 MYF 0.5/92.9m Ang 1981
surface area
Young Creek Migrant Trap 37N,20W,524 WCT' migrants 21 1970
(Huston et al. 1984) 54 1971
86 1972
115 1973
305 1974
390 1975
750 1976
750 1977
345 1979
380 1980
260 1983
354 1984

71 1985




